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WITNESS STATEMENTS 


A. TASK ASSIGNMENT 


The Apollo 204 Review Board established the Witness Statements Panel, 12. The task assigned 
tot accomplish, of MU witnesses (include, eye Witney a. well as eon- 

to conduct the tZ taka is an analysis ot the pertinent se- 

quence ITevtns as reported by the bulk of the witnesses together with a summary of that test.- 
mony which is contradictory to the main data. 

B. PANEL ORGANIZATION 

'• M ™ B SgT«!i P ,ask was accomplished by the following 

\lr. Nbrbert B. Vaughn, Manned Spacecraft Center, (MSC), NASA, Chairman 
Mr..J. J. O’Donnell, Kennedy Space Center, (KSC), NASA 
Mr.. C. B. Netherton, Kennedy. Space Center, (KSC), NASA 
Mr. H. F. Blackwood,. Headquarters, NASA 

Mr.'S 1 '/ 'McNanarWonh /Citericln' Aviation, (NAM, Kennedy Space Center (KSC) 

2 - S,r»g M U E S. Air Force, Board Member, was assigned to monitor the Witne* 

Statements Panel. 

C. PROCEEDINGS 

1 °a J To^oUe^t all data through written statements and taped interviews from: 

(2) Alf other'^nonnel who had access to Launch Complex (LC) 34 during the test 

(3) All monitoring personnel at: 

lb) Thetoep^TSu“' E^eot (ACE). Control Rooms in the Manned Spacecraft 

0| 7c? “ “Sr oStion or recording statiom where audio or television (TV, monitoring 

was available. 

r 5 ',?“ 7 pe“i 3 ttoSL were not contacted in (1), (2), (SB . . •(« 
b. To construct a sequence of events from the bulk of witnem report, and to update 

—ty Ltlents to the main data a, ptesented 

t 1 “ tZ .hetna, Repo,,. 

2 - ‘^memTeml information and orientation ate Enclosure. 12-1 through 12-5. ^ ich^ drawn 
approximately to male. Endosurc 12-1 is a er Sm on EC 34. A. 

Hme’e? ~ - - 
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the top of the tower in anticipation of the schedule “egress” exercise. The Service Structure elevators 
were programmed as follows for this test: 

No. 1 (Northeast) - 200 feet per minute, capable of being stopped at every level 

No. 2 (Northwest) - 100 feet per minute, capable of being stopped at every' level 

No. 3 (Southwest) • 200 feet per minute, capable of being stopped at every level 

No. 4 (Southeast) • 450 feet per minute, capable of being stopped at every level 

The Pedestal elevator (65 fpm capability) is a hydraulic lift type platform that rises to the 27 foot 
level. Enclosure 12-3 is a plan view of adjustable level 8 (A-8) at LG 34. Enclosure 12-4 is a plan 
view of adjustable level 7 (A-7) at LC 34. The overlays in Enclosures 12-3 and 12-4 show the position 
of the eye witnesses at the time of the incident. Oh the Enclosures 12-2, 12-3, and 12-4 are arrows 
indicating the direction North and an assumed North. The assumed North is a Kennedy Space Center 
common practice used for ease of locating items relative to the Service Structure axes. Witness state- 
ments make use of this in describing their existing the Structure on elevators after the incident. En- 
closure. 12-5 is a sketch of the Command Module, White Room, Egress Access Arm, and Umbilical- 
Tower elevator, showing the egress route of astronauts oh LC 34. 

3. INVESTIGATION 

Investigation by the Witness Statement Panel was initiated January .31, 1967 when the Panel re- 
ceived nine (9) miscellaneous written statements and twenty-six (26) “eye-witness" statements from the 
NASA-KSC Security Office. These were written or taped statements obtained the evening, of the Apollo 
204 incident. At the same time, twenty-one (21) Pan American World Airwasy (PA A) employee wit- 
ness statements were received from the Air Force Eastern Test Range (AFKTR) Representative to the 
Board. 

4. OBJECTIVE A 

Panel objective a (Collection of Data) was accomplished by contacting the contractors and agencies 
involved in the test operations. Those contacted were either “eye-witnesses", or television (TV) or 
audio monitors oi the incident. A total of eighteen (18) agencies or contractors were contacted (See 
General File for list). There were responses for 590 people with 572. written statements and forth (40) 
recorded statements. Since some witnesses submitted more than one written statement or were inter- 
viewed twice, a total of 612 statements was obtained. 

5. OBJECTIVE B 

Panel 12 objective h (Sequence of Events) was accomplished as shown below, and by the Review 
Board Counsel as shown in Enclosure. 12-6. Enclosure 12-6 is a detailed narrative description of the. 
events. The sequence ol events briefly listed herein was established from the bulk of the witness state* 
meats. 


SEQUENCE OF EVENTS FROM WITNESS STATEMENTS 


Between time 6:31:00 p.m. EST to 
6:31.15 p.m. EST 

The: Witnesses in Launch Vehicle 

Aft Interstage, Level A 2: 


Witnesses on Levels 
A 7 & A 8 


Events: 


Felt two definite rocking or shaking movements of vehicle 
seconds prior to “Fire" report. Unlike vibrations exper- 
ienced in past t'ron wind, engine gimballing or equipment 
input. 

Heard “Fire" and or “Fire in Cockpit" transmissions 
Heard muffled explosion, then two loud whooshes of es< 
taping gas (or explosive releases). 

Observed flames jet from around edge of Command 
Module and under White Room . 
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TV Monitors: 


Heard “Fire” and/or “Fire in Cockpit” transmissions. 
Observed astronaut helmet, arm, and back movements, 
increase of light in Spacecraft window, and tongue- like 
flame pattern within Spacecraft. 

Observed flame progressing from lower left corner of 
window to upper right, then spreading flame filled win- 
dow, burning around hatch openings, lower, portion of 
Command Module, and cables. 


Between time 6:31:15 p.m. EST to 
6:33 p.m. EST . 

Witnesses on Levels A-7 
& A-8: 


TV Monitors: 


Between time 6:33 p.m. EST to 
6:37 p.m. EST 


Between time - 6:37 p.m. EST to 
6:45 p.m. EST 


Between time 6:45 p.m. EST. 
January 27. 1967 to 2:00 a.ro. ESI, 
January 28, 1967 


Repeated attempts to penetrate White Room for egress 
action. Fought fires on Command Module, Service Mod- 
ule, and in White Room area. 

Observed smoke and fire on Level A-8. 

Progressive reduction of visibility of Spacecraft hatch on 
TV monitor due to increase of smoke. 


Repeated attempts to remove hatch and reach crew. 
Continued fire-fighting on Levels A-7 and A-8 in White 
Room. 

Spacecraft Boost Protective Cover (BPC) removed by 
NAA personnel J. D. Cleaves and D. O. Babbitt. 
Spacecraft outer (Ablative) hatch removed by NAA per- 
sonnel J.. \\ . Hawkins, L. D. Recce, and S. B. Clem 
mons. Spacecraft Inner hatch opened and pushed down 
inside by NAA personnel J. : ,V. Hawkins, L. D. Reece, 
and S. B. Clemmons at approximately 6:36:30 p.m. 
EST. No visual inspection of Spacecraft interior possible 
due to heat and smoke. No signs of life. 


Extinguish remains of firs. Fire and Medical support 
arrive. 

Fireman J. A. Burch, Jr. and NAA Technician W. M. 
Medcalf removed the Spacecraft Inner hatch from the 
Spacecraft, 

Examination of crew and verification of condition 


Service Structure cleared. Photographs taken. Crew re- 
moved. 

Complex and area under secure conditions. Personnel 
from Washington and Houston arrive and assume con- 
trol of situation.. 


° Panel objective c (Contradictory Statements) was accomplished. The only significant deviation, which 
had no other substantiation, was the statement of Mr. G.vy W. Props! R CA Technic, an. lhe Nitncss 
was monitoring Operational Intercommunication System (OIS) channel Black 3 and observing the T\ 
view of the S C 012 hatch. The call of ”Firc” over the OIS and observation of a bright glow m the 
spacecraft occurred Sitnultaneomly. He stated there was a two to two and one-half minute tune elapse 
from the call anti! flames increased and covered the hatch opening. At about three (3) minutes, . r. 
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brightness for approximately 2 seconds. 

7 ‘ °pind T oblccL d (Summary of Pertinent Information) was accomplished as shown herein. Section 
X is n summary prepared from the statements of witnesses located primarily on adjustable le 
i 8 of The Launch Complex 34 Service Structure. Section (b.) is a summary prepared ^om state- 
Sd access to TV monitors located at either the Launch Complex 34 Blockhouse 
or at the ACE Control Rims. These summaries indicate only the initial observations of the witnesses. 
Subsequent observations and actions taken are contained in the witnesses entire statements found in - P 

pendix B. 
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SUMMARY OF WITNESS OBS E R V AT I OHJJUGAWING FIRE 


I 


a. Levels A-7, A-8 and other Areas of Service Structure 


Name, Duty, Location 

Time Reference 

Initial Observation 

Donald O. Babbitt 
NAA, Project Engineer 
Pad Leader; A-8 Pad 
Leader Desk 

Immediately after OIS report 

Flame from under BPC near steam 
duct * followed by concussion. 

James D. G leaves 
NAA, Mechanical Lead 
Technician; A-8 Flyaway 
Umbilical 

Shortly after hearing OIS re- 
port - believed to be .Astro- 
naut Chaffee. 

Heard loud shooooc - entered White 
Room, saw flash - followed by fire 
and debris covered right side of 
Spacecraft. . 

L. D. Reece 

NAA, Systems Technician; 
A-8, Flyaway Umbilical 

Immediately after OIS 
report. 

Sheet of flame from Command Mod- 
ule 12 access. 

Richard A. II agar 
NAA, Electrical Systems 
Technician; A-8, -V 
Area 

Immediately after OIS 
report. 

Two loud pops - fire blew out of 
•V and +Y access panels. 

Richard L. Bachand 
NAA. Systems Technician; 
A-8, +Z -f V area 

Immediately after OIS 
report. 

Low burp, large whoosh, wall of 
flame - floor to ceiling. 

Stephen B. Clemmons 
NAA, Systems Technician; 
A* 8, Pad Leader Desk 

Immediately after OIS 
report. 

White glow around BPC, access pan- 
ed between umbilical and White 
Room. Loud venting of gases, then 
ignition like gas jet being ignited. 
No loud explosion. 

James F. Cromer 
PAA, Elevator Technician; 
Umbilical tower elevator 
looking at White Room 

Did not hear report - , 
saw flash first. 

Flash of fire from White Room door 
side doors blew open. 

Joseph II. Pleasant 
NAA. Systems Technician; 
A-8, near stairs to White 
Room 

Bruce, W. David 

NAA. Systems Technician; 

A-8, Flyaway umbilical 

Someone called “There's a. 
fire in spacecraft". 

Immediately after OIS 
report. 

Heard someone call fire in Space- 
craft - heftrd muffled explosion - fire 
around bottom of Command Mod- 
ule - several places - smoke. 

Flames within open access panels near 
umbilical - followed by whoosh and 
flames shooting out of the panels. 

Friend l). Hickenbottom 
NAA, Systems Technician; 
A H. South of Tower 

Immediately after OIS 
report. 

Spurt, of flame under White Room 
• explosion - flames at all Command 
Module openings. 
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Jerry W. Hawkins 
NAA, Systems Technician; 
A"8, Swing Arm 

W. Donald Brown 
NAA, Mechanical In- 
spector; A-8, -Y Quality 
Control Desk 

Jessie Li Owens 
NAA, Systems Engineer; 

A"8, Pad Leader Desk, 

+Y area 

Robert C. Hedlund 
NAA, Systems Technician;. 
A"8, +Z +Y Area 

John E. Markovich 
NASA/KSC, Q. C. 
Inspector; A-8, +Z (N\V) 

Joseph L. Stoeckl 
NASA/KSC, Q. C. 

Inspector; A* 8, 

SYV corner . 

Henry H. Rogers, Jr. 
NASA/KSC, Q. C. In- 
spector; A-8, on S.W. 
Elevator 

Creed A. Journey 
NAA, . Electrical Lead" 
man; A-8, 4-Z -Y axis Area 


William J. Schneider 
NAA, GSE Technician; 

A-7, with back to Service 
Module at + Y Area 


Dave E. Howard 
NAA, Systems Technician; 
A-7, near access to Service 
Module 

J. C. Scott 

NAA, Q. C. Inspector; 

A-7, under umbilical 






After hearing someone yell 

“Fire”. 


No time reference 


Flame from Spacecraft to Pad Lead 
er desk. 


Command Module 012 access seem- 
ed to ignite • minor explosion - 2 
loud whooshes - escaping gas 



Immediately after OIS 
report. 


Heard relief valve open - hi-velocity 
gas escaping, burst into flame. 


Immediately after OIS 
report. 

Heard explosion - first 
notice 


Hears explosion - first 
notice 


Very shortly after hearing 
report on PA 


Heard shout as entering level 
A-8 from A-7. Threw self to 
floor as fire burst out. 


Heard "Fire" either over 
squawk box or down from 
level A-8. 


After initial fire - no refer* 
erence to OIS report. Heard 
Astronaut say, “Fire in 
cockpit". 

Heard someone say, “Fire . 
in cockpit" 


Hears whoosh • saw small flames . 
from access hatches. 

Heard muffled explosion - saw huge 
flash fire - service port +Z axis. 

Muffled explosion - Command Mod" 
engulfed in flame. 


Entered White Room - fire appear- 
ed burning from inside Spacecraft 
out. 


Fire broke out of Command Module 
in high velocity streams, 6 to 7 feet 
long out of servicing ports in south" 
east corner (-Y area). 

Felt heat on back at call "Fire”. 
Went out to get on NE passenger 
elevator. Didn’t get on. Saw fire 
inside Service Module. Got fire ex- 
tinguisher and extinguished fire in 
Service Module. 

Saw fire dimish from first flame - 
loud swoosh ball of flame from bot- 
tom of Command Module. 


Heard, noise • then second noise - 
ball of Fire fell from Command Mod-, 
to Serv ice Module. 
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Robert I. Bass 

NAA, Systems Technician; 

ACE Room 

John C. McConnell 
NAA, GSE Technician; 
Umbilical Tower level 
190 Ft. 


Burt B. Belt 
NAA, GSE Leadman; 
On Service Structure 
express elevator, 
level 2 

George W. Rackleff 
NAA-Tulsa, Systems 
Technician; A*7 , under 
White Room 

Samuel Williams 
NAA, GSE Technician; 
A-7, A14-019 Fly-Away 
umbilical connection 

Forrest R. Rooker 
NAA, GSE Technician; 
A-7, A14-019 Fly-Away 
umbilical connection 

William H. Wingfield 
NAA, GSE Electrical 
Technician; Level A- 5 


Marvin L. Nelson 
NASA/KSC QC Inspector; 
A-7, N.E. side of Service 
Module 

Patrick E. Mitchell 
NASA/KSC QC Inspector; 
A-7, A14-019 umbilical dis- 
connect 

William C. Deaver 
NAA, Electronic Technic- 
ian; A-7, A14-019 Fly-Away 
umbilical connection 

Willi* M. Mcdcai 
NAA, Mechanical echoic- 
ian; Service Structure ele- 
vator between levels 3 and 4 


Hears explosion • saw smoke * 
heard shouts of “Fire”. 


Heard someone on A-8 or 
else over OIS say "Fire in 
the Spacecraft". 


Heard people yelling “Fire 
in the Spacecraft" as eleva- 
tor was going to level A-6. 


Heard report from spacecraft 
crew member 


Astronaut: "Fire in cockpit” 
over headset. 


Astronaut: "We have fire 
in cockpit” over headset. 


Heard Chaffee say "Fire” 
over OIS. 


Immediately after report 
from P/A 


Immediately after report 


Heard someone say. “Fire 
in Cockpit” 


Heard cry of "Fire" as ele- 
vator passed levels 3 and 4 


Muffled explosion - smoke pouring 
out and around swing arm into 
White Room. 

At indication of "Fire” sound - level 
A-8 all lit up when it exploded. 

Got fire extinguisher - and crossed 
over to A-6, grabbed 2 gas masks 
and went up to level A-8. 

Wanted elevator to go to A-8 but 
stopped at A-6. Grabbed gas masks 
and took up to A-8. Started fighting 
fires coming from parts of Command 
Module with extinguishers. 

Large puff of smoke and explosion - 
swing arm entry hatch. 


Heard explosion immediately follow- 
by another, then fire down through 
A-7 at Swing Arm. 

Heard small explosion then larger 
one - Flash of flame through open- 
ing A-8 and A-7 at umbilical swing 
arm. 

Smoke came down to area, saw 
paper on fire flying from A-8 level. 
Went up to A-8 for few moments 
only and went down to 188 ft. level 
to open power supply, breakers. 

Smoke began to fill the area. 


Level filled with smoke 


Heard 2 explosions - then fire be- 
tween Command Module and Ser- 
vice Module. 

Elevator stopped at level A-8 Ran 
down a level or two and took gas 
masks to A-8. 
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Robrrt C. Foster Saw smoke 

NAA, QC Inspector; 

Complex 34 Fuel Area 


Looked upward and saw smoke. Car- 
ried gas masks and fire extinguish- 
ers to SE elevator and took to level 
A-8. 


b. TV and Audio Monitors 

Name, Duty, Location 

Clarence A. Chauvin 
NASA/KSC Test Conductor; 
Test Conductors Console 
ACE Control Room l, 

MSO Building 

William H. Schick 
NASA/KSC Assistant Test 
Supervisor; Test Supervisor's 
Console - Blockhouse Launch 
Complex 34 

Gary W. Propst 
RCA Technician; 

Operational TV Control 
Racks - Blockhouse Launch 
Complex 34 


Alan R. Caswell 
RCA* Communications 
Controller; Communication 
Control Racks * Blockhouse 
Launch Complex 34 

Donald K. Slayton 
NASA a MSC, Director of 
Flight Crew Operations; As- 
tronaut Console Blockhouse 
Launch Complex 34 

Daryl O. Cain 
NAA, Spacecraft 017 Test 
Conductor; ACE Control 
Room No. 2, MSO Build 
ing 


Initial Notice 

"Fire” over Operational 
Intercommunications System 
(OIS). 


"Fire in Cockpit” over OIS 


“Fire in the cockpit" over 
OIS 


Technician. Propst called 
attention to monitor - stat- 
ing Fire in Spacecraft. 


CaP of "Fire" on OIS 


Hatch Camera seemed to 
blank out like someone had 
shined a very bright light 
into lens of camera. 


Observation 

Noticed flames in vicinity of apex 
cover at top of Command Module. 
Not aware fire was in Spacecraft 
until heard over headset shortly af- 
ter. 

Saw flames climbing about halfway 
up the side of the Spacecraft com- 
ing from the interface between the 
Command Module and the Service 
Module. 


Observed hatch in TV monitor. Saw 
bright glow in Spacecraft. Observed 
Astronaut arm and leg movements 
lasting about 2 minutes until flames 
obscured vision. A split second later 
flames go past window. Fire in- 
creased steadily. Flames from out- 
side bottom of Spacecraft where it 
meets lip of White Room and from 
under hatch. 

Observed hatch on TV monitor. 
Flames flickered inside Spacecraft on 
left side of window and in 15-20 
seconds almost covered window. Saw 
center astronaut's helmet move dur- 
ing first few seconds. - 

Observed Spacecraft hatch on TV 
monitor. Flame around hatch. Smoke 
increased. Detected people trying to 
get to hatch door. Smoke obscured 
view from TV Camera. 


Picture was regained. Saw “Cutlery" 
type flames about 6 inches high mostly 
on right hand side at base hatch. Im- 
pression one of the quads had fired 
and fire was outside Spacecraft under- 
neath the Command Module. Ob- 
served the fire fighting attempts and 
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Donald R. Jones 
NASA/KSC - Chief, 
Electrical Systems, Saturn 
IV-B; VIP Room - Block- 
house Launch Complex 34 


Illumination within Space- 
craft and call of “Fire” 
over OIS 


assumed Astronauts were safe and 
staying inside craft until fire exing- 
uished and smoke cleared from area. 
Camera eventually turned off. Not 
aware of tragedy for couple of hours 
because principally engaged in mon- 
itoring own test on spacecraft 017. 

Noted tongue of flame between cen- 
ter Astronaut’s helmet and hatch 
window on hatch camera. Saw As- 
tronaut’s arms move toward hatch. 
At this time interior of Spacecraft 
was illuminated to such brilliance 
picture blacked out. 


Albert E. Jordan 
NASA/KSC - Launch Ve-. 
hide Measuring Instrumen- 
tation Engineer; Measuring 
Station-Blockhouse Launch 
Complex 34 


“Hey, there’s a Fire in here”, 
over Spacecraft communication 
channel. Identifies voice as 
Chaffee’s. 


Observed 2 distinct tongues of fire 
positioned at 11 and 7 o’clock on 
TV monitor. Screen was dark, lo- 
cation of fire not identifiable. Cam- 
era and/or target was not identified 
in statement. 



8. APPENDIX B - WITNESS STATEMENTS 

The witness statements and releases for the statements contained in Appendix B are from: 

(1) Personnel on adjustable levels 7, 8, and other areas of Launch Complex 34 Service Structure 
(34 total) 

(2) Representative TV monitors (7) 

(3) Representative audio monitors (2) 

(4) Other Witnesses (3) 

The index of Appendix B contains witnesses names, organization, position or duty, location .at the time 
of the incident, and date(s) of statement(s). A page of common abbreviations and definitions is included 
in Appendix B. Only the witness statements containing testimony relevant to the investigation are in- 
cluded in this Appendix. 

9. OTHER STATEMENTS 

The statements of witnesses (names listed in Appendix B), which do- not provide relevant testimony, 
are retained in the Apollo 204 Review Board General File as a matter of record. These statements, 
not part of Appendix B, are arranged by order of primary importance within the categories: 

(1) TV monitors 

(2) Audio monitors 

(3) Related areas 

(4) Miscellaneous 

The relevancy of testimony has been reviewed by Counsel to the Board. The Board Administrative Pro- 
cedure No. 16, titled “Coordination Policy for Interviewing Witnesses”, was used when obtaining re- 
corded witness statements. The General File also includes all original statements and/or tape recordings 
of all witnesses. 

10. OTHER RESPONSIBILITIES 

A total of thirty (30) requirements for information were placed on the Panel. These requests varied 
from lists, of witnesses to information in definite disciplines (Enclosure 12-7). The requirements came 
from the Board, the Board Panel Coordination Committee, other Panels, and NASA Headquarters. 
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11. WITNESS CATEGORIES 

Several categories of witnesses were established on the basis of information contained in their state- 
ments. These were: gas or vapor odors during pre-ingress, astronaut ingress, eye-witnesses of the incident, 
TV monitors, audio monitors, and rescue, security and medical personnel. A tape recorded conference 
among members of Panel 7 (Test Procedures), Panel 8 (Materials Review), and witnesses who had ment- 
ioned an unusual odor during ingress or cabin purge, was conducted February 9, 1967. The purpose 
of this conference was to ascertain the exact articles passed in and out of the Spacecraft hatch, the 
placement of articles in the Spacecraft, and a more detailed description of any odors noticed. The find- 
ings obtained in this conference were forwarded to Panels 7 and 8. The minutes of the conference are 
contained in the Review Board General File. 

D. FINDING AND DETERMINATION 

FINDING 

A total of 612 witness, statements were obtained by Panel 12. 

DETERMINATION 

The Witness Statements Panel 12 believes that all people with pertinent information regarding the 
Apollo 204 incident of January 27, 1967 have been contacted. 

E. SUPPORTING DATA 


Enclosure 

12-1 Aerial Drawing of Launch Complex 34 
12-2 Launch Complex 34 Elevators 

12-3 LC 34 Service Structure Adjustable Level 8 Platform 

12-4 LC 34 Service Structure Adjustable Level 7 Platform 

12-5 LC 34 Egress Route for Astronauts 

12-6 Detailed Narrative Description of the Sequence of Events 
12-7 Requirements placed on Panel 12. 
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ENCLOSURE 12-1 
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LC-34 SERVICE STRUCTURE ADJUSTABLE LEVEL 8 PLATFORM 



ENCLOSURE 12-3A 
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ACCESS ARM 


// v 

SWING ARM NO 4 


COMM. 

BOX 


PAD 

LEADER 

DESK 


-Nr - * ^ WATER 

DESK COOLER 
SPARE 


ASSUMED 


DONALD 0. BABBITT, NAA 
JAMES D. CLEAVES. NAA 
L. D. REECE, NAA 
RICHARD A. HAGAR, NAA 
RICHARD L. BACHAND. NAA 
STEPHEN B. CLEMMONS, NAA 
JOSEPH H. PLEASANT, NAA 
BRUCE W. DAVIS, NAA 
FRIEND DALE HlCKENBOTTOM, NAA 


12. JERRY W. HAWKINS, NAA 

13. W. DONALD BROWN, NAA 

14. JESSIE L. OWENS, NAA 

15. ROBERT C. HEDLUND, NAA 

16. JOHN E. MARKOVICH, NASA 

17. JOSEPH L. STOECKL, NASA 

18. HENRY H ROGERS, JR., NASA 

19. CREED A. JOURNEY. NAA 
33 WILLIS M. MEDCALf, NAA 



ENCLOSURE 12-3B 
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ENCLOSURE 12-4A 
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LC-34 SERVICE STRUCTURE ADJUSTABLE LEVEL 7 PLATFORM 



RCS SIMULATOR * Y 
LOAD BANKS 


20. WILLIAM J. SCHNEIDER, HAA 

21. DAVE E . HOWARD, NAA 

22. J. C. SCOTT, NAA 

26. GEORGE W. RACKLEFF, NAA TULSA 

27. SAMUEL WILLIAMS. NAA 

28. FORREST R. ROOKER, NAA 

30. MARVIN L. NELSON, NASA 

31. PATRICK E. MITCHELL, NASA 

32. WILLIAM C DEAVER, NAA 



ENCLOSURE 12- 46 
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LC-34 EGRESS ROUTE FOR ASTRONAUTS 




DETAILED NARRATIVE DESCRIPTION OF THE SEQUENCE OF EVENTS 


The following is a description of the events surrounding the Apollo 204 incident, as determined > 
the Apollo 204 Review Board Counsel. This narrative is based upon witness statements (Appendix B), 
a recording of the communications on the OIS channel Black 3, and rc-intcrviews (non-recorded) of the 
principal participating witnesses. The rc-intcrviews (March 28, 29, and 30, 196 ) were orK > L.L e nt 
view Board Counsel with the Witness Statements Panel 12 chairman and one Panel 12 member pr«ent. 
The following was reviewed by the chairman of Panel 12 and in his opinion is a true representation 

of the facts. 


ENCLOSURE 12 -6 
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DETAILED NARRATIVE DESCRIPTION OF THE SEQUENCE OF EVENTS 

The following is a description of the events surrounding the Apollo 204 accident, as determined by 
the Apollo 204 Board Counsel. This narrative is based upon witness statements (Appendix B), a record- 
ing of the communications on the OIS channel Black 3, and re-interviews (non-recorded) of the prin- 
cipal participating witnesses. The rc-intcrviews (March 28,29 and 30, 1967) were done by the Board 
Counsel with the Witness Statements Panel 12 Chairman and one Panel 12 member present. The fol- 
lowing was reviewed by the Chairman of Panel 12 and in his opinion is a true representation of the 

facts. 


It should be recognized that during the attempt to remove the various hatches, visibility within 
the working areas was virtually non-existent. At the same time, some individuals were wearing gas 
masks making identification extremely difficult. It is possible that individuals have been improperly 
placed during the description of a particular sequence. Care has been taken to reconstruct the scene 
as accurately as human memory will allow. In an effort to identify, the individuals involved during 
the various hatch removals, participants ran through an experiment on a mock-up spacecraft. The. 
experiment tended to clarify the sequence of events and is relied upon in this narrative as being a 
reliable indication of the actions involved in the crew. rescue attempt. 

Complex 34 consists of the Service Structure containing adjustable levels which completely surround 
the vehicle and the Command Module and an umbilical tower. Work on the vehicle during erection 
and preparation for launch, is carried out on the various enclosed adjustable levels. Prior to launch, 
the entire service tower is moved away from the erected vehicle. 

The umbilical tower is a fixed installation containing an elevator, umbilicals to the Launch Ve- 
hicle, and an environmental control assembly (called a ‘'white room"), at the end of a swinging access 
arm,’ The “white room”, which is relatively small, swings against, and surrounds the hatchway of the 
Command Module. It is separate from adjustable Level 8 which completely surrounds the Command 
Module, until the service tower is pulled, away. When the service tower moves away, the white room 
stays in position, pressed against the Command Module hatch, until 30 minutes prior to launch. It is 
through. the white room, the access arm and the elevator, that crewmen can escape from the Command 
Module in the event hazardous conditions are discovered. After the access arm and the white room 
sw-ing away from the vehicle, escape from hazardous conditions on the pad would be via the Launch 
Escape System (I.ES). It contains a solid fueld rocket motor, capable of pulling the Command Module 
clear of the complex. Prior to the Plugs Out Test, the Launch Escape System, with its rocket motor, 
was erected oil top of the Command Module. While the wires activating the LES were shorted, there 
nevertheless remained the possibility that if sufficient heat were generated, the solid fuel could explode 
or the motor ignite. This would cause wide spread destruction to the adjustable levels of the service 
tower and to the Launch Complex itself. 

The “white room” is completely separate from the service structure since it is aft integral part 
of the umbilical tower. However, the “white room" and the access arm, swing into Level A-8 where 
the Command Module is situated. In this configuration, the “white room”, the access arm and the 
umbilical tower appear to be part of the service structure. 

The "white room" is attached to the Command Module by an hydraulically operated adapter boot. 
The boot fits against the Command Module, it's flexible material forming a seal around the Command 
Module hatch. From inside the rectangularly shaped "white room", the adapter boot presents a ramp- 
likc. appearance to the Command Module hatch; the floor of the white room being elevated above 
the hatchway. A door opens from the access arm into the “white room”. Another white room door 
directly opposite the access a tin doorway leads into Level A-8. This second door was sealed shut at 
time of the accident. The door is sealed as a safety precaution tc prevent use once the service structure 
is pulled away from the Command Module, tntil that time, access into Level A-8 is possible irom 
the access arm itself 
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Four corner elevators on the service structure serve the various levels. 

* 

The count on OCP-FO-K-0021. the Plugs Out Test, was at T-10 minute? and holding. Efforts ■ 

were being made to correct communications difficulties which had existed throughout the test. How- 
ever, the communications difficulties, while still existing, were not deemed important enough to halt [ 

the test. The count was due to resume within minutes when the first report of fire was heard. 

The report from inside the Command Module is believed by the witnesses on Level A-8 to have 
been made by the Pilot. Some heard the report over their headsets, others heard it over speakers 
installed on Level A*8. 

After the initial shock of the report of fire, followed within seconds by the rupturing of the Com- 
mand Module with flames pouring out of the failed, area of the Command Module, efforts were begun 
to remove thr three hatches of the Command Module. 

At the instant of the report of fire,J. D. Gleaves,. standing on the access arm, immediately began . 
moving toward the “white room'*. He heard pressure escaping from the cabin relief valve and recalls 
thinking at the time, that the Command Pilot had dumped the pressure of the Command Module in 
accordance with the fire emergency procedures. It was his feeling that since the cabin was being de- 
pressurized he would have no difficulty in removing the inner hatch. As Gleaves started to step into 
the white room, he saw a very bright flash of light emanating through the porthole of the Command 
Module. He turned around. With him at this time was J. W. Hawkins. As they neared the door on 
the access arm, Gleaves recalls feeling a pressure and seeing tongues of flame escaping from the failed 
portion of the Command Module. The force of the pressure pushed him against Hawkins. With some 
difficulty they opened the door, which opened toward them. Their first thoughts after seeing the Com- 
mand Module rupture and the flames spread across Level A-8, was that Pad Leader D. O. Babbitt 
and the others must have been killed. It was only after Babbitt and others joined them on the swing 
arm, that they realized that no one on Level A-8 had been seriously injured as a result of the rupture 
of the Command Module. Hawkins secured a fire extinguisher, entered the “white room” and put out 
two localized fires. Babbitt and Gleaves immediately returned to the white room area and began the 
job of removing the. boost protective cover (BPC) hatch, which is the Command Module’s outermost 
hatch. Though the BPC hatch had not been fully installed, that is, dogs which attach it to other 
portions of the boost protective cover surrounding the Command Module, had not been engaged, it was 
necessary to insert a tool into te hatch in order to secure a hand hold. Babbitt and Gleaves report 
that the BPC hatch, itself .had been distorted, probably by the fire and rupturing of the Command 
Module. The hatch, which normally would have been easily removed, had to be forced. During this 
period of time, the “white room” continued to fill with smoke. 

While some individuals had working gas masks, others did not. Even when the gas masks, pri- 
marily designed for use in toxic atmospheres, became operative, they were unable to work efficiently 
except for very short periods of time in the dense smoke* filled atmosphere of the white room. 

Visibility was virtually zero. The various crews working in relays had to proceed primarily by the 
sense of touch. 

After removal of the boost protective cover by Babbitt and Gleaves, they left the “white room”. 

Gleaves had no gas mask and was obviously feeling the effects of the dense smoke. He was beginning 
to gag and choke, and yet, in spite of his physical condition, was able to complete, with Babbitt’s 
assistance, the complete removal of the boost protective cover hatch. The tool used to remove this 
hatch is the same tool used to remove the ablative hatch and the inner hatch of the Command Mod- 
ule. As Babbitt and Gleaves left the “white room”, Gleaves. recalls handing the tool to Hawkins. 

Hawkins docs not recall who handed him the tool. He .knows someone did. 

With Hawkins were S. B. Clemmons and L. D. Reece. During the ablative hatch removal, Babbitt 
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was also in the “white room”. Within one minute and 30 seconds of the first report of fire, Babbitt 
had entered the “white room” at least once and perhaps twice. He had recovered his headset and was 
able to contact the blockhouse and describe the conditions as they were developing. 

The removal of the ablative hatch was relatively simple. After the tool was inserted, the hatch was 
lifted off and carried out of the white room by Reece who threw it on the floor of adjustable Level 8 
once he was clear of the “white room”. 

Hawkins remained in the “white room” after the ablative hatch was removed. Continuing to use 
the removal tool, he began Work on the inner hatch. W T ith him were Clemmons and Reece, though 
the witnesses at this point, because of the dense smoke, do not recall seeing all others in the “white 
room” at the time. Hawkins and Clemmons were apparently nearest the hatch, Hawkins using the 
tool to unlock the hatch while Clemmons was attempting to secure a hand hold on it. 

There are two handles on the .exterior of the inner hatch which, when installed, are wired down 
with safety wire. Whether or not Clemmons broke the safety wires holding the handles flush to the 
hatch, he does not recall. Once the hatch was unlocked, both men pushed it upward to relieve it from 
the dbgs. Once the inner hatch was free, they attempted to drop it down onto the Command Module 
door. The hatch went only part way down. 

The pad crew realized that it was not necessary to completely remove the inner hatch in order 
to provide access to the interior of the Command Module. During the scheduled egress exercise the 
inner hatch would have been unlocked by the crew and placed on the floor of the Command Module. 
While a small portion of the hatch cover extends above the lower rim of the hatch, access to and 
from the Command Module is possible. 

When the inner hatch was unlocked, intense heat ans smoke came out of the open hatchway. No 
flames were visible on the inside. Two floodlights installed on the couches were barely visible through 
the smoke. 

Hawkins attempted to examine the interior of the Command Module. He called out to the crew- 
men. He remembers there was an unusual silence from the Command Module interior. 

Babbitt too had examined the Command Module's interior. Concerned about reporting over the 
wide communications net that he was then using that the astronauts were dead, he simply advised the 
ground that he would not describe what he had seen. . 

Babbitt and H. H. Rogers, Jr M returned to the “white room” after the inner hatch had been 
unlocked and partially lowered into the Command Module. During the efforts to. lower the hatch,. it 
dropped further down into the Command Module. Babbitt and Rogers then returned for fresh air to 
the swing arm. 

Shortly, thereafter, Babbitt, suffering from smoke inhalation in the efforts of the attempted rescue, 
was relieved as Pad Leader by L. Curatolo. 

Gleaves who had at various times been forced to the swing arm by the smoke, returned, saw that 
the hatch was part way down and gave it a kick. As a result of the kick, the hatch fell even further 
into the Command Module. Gleaves had secured a flashlight from his tool box during one of his entries 
into the white room and peered into the dark smoke and soot-covered interior of the Command Module. 
He could sec nothing except the faint glow of the floodlights mounted near the couches. The lights were 
within inches of his position, but they appeared to be small candles very far away. 

VV. M. Mcdcalf entered the “white room" and began his attempt to remove the inner hatch com- 
pletely from the Command Module. 
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Members of the regular fire department began arriving at Level A-8. The pad egress team, which 
had been standing by at the fire station, also responded to the call, but in much slower Ml 13 Armor- 

eadrfTptpouTS, “ h ' dU, “ I “ Par,i “ Pi "' “ ,h ' eg "“ “ h ' dul ' d « 

H, ST"*' “TV"** “ ^' C ! we ! ^ ® through a service elevator aad „em to the "white room". 
He recalls seeing the hatch laying inside the Command Module. Fireman J. A. Burch, Jr., upon his 

THe inner 'ha eh 6 ^ P eo P le workin 8 a ™“ d the hatch. He joined them and began to pull 

I, 7/7 . ha ' ch in an effo “ 10 removC « completely from the Command Module. He began to feel 
7/ he fo °d 16 Sm ° kc , and . had t0 mn out of the "white room” to the access arm. O^the access 

he found * gas maks, donned it, and returned to the ‘‘white room” to continue in his Attempt 
to .emove the hatch from the Command Module. OnCe again he was not successful. He was forced 

at the h VKlt h e r00m ”, by ‘ hC toohe * HC rC P laCed his **• -aks, and relumed for a third auempt 

0 tistarf ChW iTM timC H VUh the 3id ° f Medcalf ’ he was SU “« S M- With the exception 

w7? 7 f 7 r Y ' 3 mcmber of the P ad «g«* team, none of the firemen 

CrC f3mi ta " w,,h . ‘he -configuration of the Command Module. They had received no training in the 

" H Var T hat , ChCS ’ Smce U WaS felt that tne pad egress team would be available toperform 
this xunction during hazardous tests or launches.- The pad egress team did have knowledge of the Com- 

Irrhxd 77,7°’ aild . had appropriate tools to remove the three hatches. Chief Mooney 

Module at h r0 ° m 3ftCr 1C mnCr latCh C ° VCr had beCn com P ,GtGl y removed from the Command 

After the hatch was removed, Burch leaned into the Command Module. Everything was black 
could not see any bodies. He secured a flashlight but even with its assistance he was Enable to sec 
k ui lin h„ f ‘ h xvas crawling out of the open hatchway, he did notice one body. He attempted to pick 
T; n „ Wa t Unable t0 moVC U ‘ He then Icft ** Command Module. In the meantime. Fireman 
; ,7 J . Witb ° thcrs was rcmovin 8 the panel that sealed the second door of the “white room’’ 

which led directly onto Level A-8. This was necessary in order to vent the “white room" and the 
Command Module. The use of fans to blow the smoke out of the Command Module was considered 

unwise, since the fans could possibly re-ignitc substances within the. Command Module. Chief Mooney a 

7 Z r 7 7 ,T*7 am " hich had P lanned t0 Participate in the egress exercise scheduled for 
T . . ' . ° C ugs ° ut ^ csu also madc an cff °rt to remove crewmen from the Command Module 

1 his activity was stopped, confirmed by physicians who had arrived at the Command . Module, that 
a -three astronauts were dead, and that an investigation of the. Command. Module as it was found after 
the hatches were open would be important in attempting to determine the cause of the fire. 

service 7 nic7ir c ^ ^ ° f lhc Command Modulc - Level A-8, and other portions of the 


Witnesses reported seeing firemen on the. complex without firefighting equipment. Since each level 
contains fire extinguishers as well as hose lines, it was not necessary for them to being equipment from 
ic gioun in or or to fight fires, lhc hose lines were working and lines were charged, though not 
used, hue extinguishers from Level . A-8 and other levels of the sciwicc structure were used to Control 
blazes outside the Command-Module and at other locations on the service structure. 

"“T °!> thC P T im 7 0f f ircS ’ ' vorkcrs rcmovcd their nylon work smocks. Examination of the 
nocks after the incident showed that some of them had been burned, apparently from fire brands 
erupting onto Level A-8 when the Command Module ruptured. 

The access arm was the closest position to the “white room” in the Command Module where 
irtsh an was available, for the workers. While a few witnesses reported that their gas masks were oper- 

sity of th7mokc thcy " CrC ° f little aSsistancc during the rescue attempt, because of the den- 
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I. E. Cromer, On duty at the Umbilical Tower elevator, reported that the elevator was at Level 
200, which corresponds with Level A-8, at the time the fire began. While the elevator could be re- 
motely controlled from the blockhouse, Cromer could also control it from his position on the umbilical 
tower. The elevator remained at Level 200 until Gleavcs, choking and gagging from the smoke inhaled 
in his repeated entries into the ‘-white room”, had to be sent to the ground. Cromer reports that the 
first indication that he received of the fire was the sensation that there was an explosion on Level A-8. 
He also reports seeing a tongue of flame emanating from the “white room Immediately after the 
explosion, personnel from the inside of Level A-8 came out on the access arm. After reporting there 
was a fire to his control point within the blockhouse. Cromer broke out a box containing gas masks. 
Cromer reports that personnel on the access arm immediately began re-entering the “white room” m 
their efforts to remove the hatches and effect crew rescue. 


Gary Propst, an RCA technician, stationed in the blockhouse and responsible for controlling remote 
television cameras installed on Level A-8 and in the “white room”, first became aware of the fire 
through the report heard on his headset. He immediately looked at the “white room monitor. He saw 
light in the Command Module emanating frotn.a point on -it’s left Side. At the same time he saw an s 
reach above the hatch, and movement of the crew inside of the Command Module. With the light in- 
creasing in intensity inside of the Command Module, Propst immediately adjusted the camera to the 
light levels within the Command Modulo. Phis action may have caused television monitors to show 
what appeared to be an explosion of while light, but was in reality an adjustment of the camera s__ 

sensitivity to the light. 


Propst is convinced that the lime of the accident, from the moment he first learned of the tire, 
until the “white room” filled with smoke, was much longer than data indicates. He recalled engaging 
in a conversation with others in the blockhouse as to when the crew would blow the hatches. Propst 
was not aware that the hatches on the Command Module could not be exploded off. He recalls, by 
viewing other monitors at Level A-8. that the “white room” did not fill with smoke until visibility was 
almost impossible on Level A-8 itself. As the fire progressed, smoke did fill the "while room making 
detailed viewing through the TV camera impossible. However, Propst could tell that there was activity 
going on in the "white room” as individuals would stand in front of lights installed for the TV cam- 
eras, thus varying the light intensity. While ho could discern that something was going on. he could 
not see in detail, what was happening. 


While arrangements can he made to video tape the. television monitors, facilities for doing this arc. 
not located within the blockhouse, and a video tape docs not exist of what the monitors showed during 

the fire period. 

Proust viewed a motion picture of a test fire in a boilerplate Command Module taken in Houston, 
Texas, after the incident. He states that the film showing fire through the boilerplate hatches, at lb A 
pounds per square inch pule oxygen, were very close to what he viewed through the monitor. At one 
point in the film, bright white flames sweep across the hatch. Propst does not believe that this lap- 
poned the night of the fire, though the quality of flickering light was Similar to what he observed^ It 
should he noted that in the boilerplate fire test, the vessel was vented at a different point than where 
rupture occurred on Spacecraft 012 during the night of the fire. 

The report of fire was radioed to the fire station by G. C. Meyer, Pad Safety Officer. As the 
fire trucks approached the complex in response to Meyer's call, firemen looked at the top of the jlaunc 
complex and saw very little smoke. Thinking that the area would be relatively clear, they did not take 
air packs with them, which were available on the truck. Later, after the smoke conditions were d.s- 
covered by the firemen, the air packs were taken to the fire scene. 


The total elapsed time from the report of fire to the opening of the inner hatch into the Command 
Module could not have exceeded five minutes. 27 seconds. 'This is based upon a timing of the tapes 
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made of voice transmissions during the incident. The timing is verified by a log matintained by W. H. 
Schick from within the Blockhouse. Schick’s log is based upon reports he heard over the communica- 
tions network. While the GMT timer he was using did not show * ‘seconds” he was able to discern, 
minutes and record them in his log. He shows the first report of fire as having been received at 6:31 
p.m. and the first report that the hatches were off at 6:36 p.m. Since he did not have a “seconds” 
display he was unable to record the exact second the fire report was heard, nor the exact time of the 
report that the hatches were off. . 

None of the men working on the hatch removal believed the crew could have survived the fire. 
The heat was described as intense, the destruction considerable. Despite their belief that the crew was 
lost, and their knowledge of the hazard which existed because of the rocket motor above them on the 
Launch Escape System, they proceeded under almost impossible conditions to open the Command Mod- 
ule in a desperate effort the save the crew. That the hazard was real in their minds, is shown by the 
statement of one witness, that he considered jumping from the tower immediately after the Command 
Module erupted. He felt that death was imminent in any event. He,, nevertheless, stayed at Level A-8 
and worked in the "white room” to remove the hatches. 



Curatolo, who had relieved Babbitt, was relieved by J. Murphy at 8:00 p.m. By then, all of the 
fires had been exinguished for some time. 

Removal of the crew was to begin only after complete photographic coverage of the Command 
Module had been completed. The exact configuration of the Command Module, the position of its 
switches, and the evidence of what lights were burning, were considered to be important for further 
investigation. 

By 2:00 a.m. Saturday morning, the crew had been removed from the Command Module. 
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REQUIREMENTS PLACED ON PANEL 12 

From 

Subject 

1. l)r. Floyd Thompson. Board Chairman 

Required memorandum regarding Baron and Parker 
reports. 

2. Col. Charles F. Strang. Board Member 

Requested information from witnesses on Levels .V< 
and A -8 on whether they touched or caused move- 
ment of the Command Module or Sendee Module 
in the five-minute interval immediately proceeding 
the incident. 

B. Mr. George C. White. Jr.. Board Member 

Requested a statement from LeRov G. West (NA.\) 
regarding placement of gas chromatograph plug. 

4. Board Panel Coordination Committee 

Requested copies of extracts of witness statement 
information be sent to the Committee member*. 

5. Board Panel Coordination Committee 

Required Panel 12 to submit a status report to the 
Committee .at the daily 5:00 p.m. meeting. 

b. Board Panel Coordination Committee 

Requested Interim Report on Panel activities. 

7. Board and Panel* h. 8, 11. 14. 17, 18. and 19 

Required copies of all published witness statements 
and extracts. 

8. l);\ George E- Mueller. NASA Headquarters 

Requested number of people located on Levels A-7 
and A* 8 of the Service Structure and on the 
Umbilical Tower at LO 34 at the time of the inci- 
dent. 

9. Panel 1 

Requested statements from personnel involved in 
pre-crew ii ,ress. crew ingress, cabin closc-out, and 
cabin purge. 

10. Panel 2 

Requested a set of witness statements for temporary 
perusal. 

1 1 . Panel li 

Requested copies of Bcndix Gas Analyses. 

12. Panel !5 

Required further statement from James F. Terrs 1 
(NASA-KSC) regarding times in relation io indi- 
cations of fire versus TV monitor image. 

H. Panel 7 

Requested information on documents that went into 
and out of Spacecraft 012 prior to hatch closure. 

14. Panel 8 

Required: 

(a) Information concerning astronaut placement of 
loose articles. 

(b) Interview of ingress and hatch closc-out crew. 
(c> Interview of witnesses regarding knowledge of 
solvents used and or strange odors detected. 
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15. Panel 10 


16. Panel 11 


(d) A list of personnel who visited Levels A-7 or A*8 
on LC 34 for the 24 ‘ hour period prior to the inci- 
dent. 

(e) Certain witnesses to participate in s niff test. 

Requested statements regarding cabin relief valve 
operation, dr times of explosive or popping noises 
during the first 15 to 20 seconds of the fire. 

Requested: 

(a) A PAA Dispensary list including medication given 
to personnel involved in the incident. 

(b) All information regarding astronaut body posi- 


17. Panel 13 


18. Panel 14 


19. Panel 16 


20. Panel 17 


21. Panel 18 


Requested witness comments regarding emergency 
equipment. 

Required: 

(a) List of all personnel who were on LC 34 from 
5:30 p.m. EST to 7:30 p.m. EST on January 27. 
1967. 

(b) Copies of '’Elements made by Thomas R. Baron 
(self-employed), Donald O. Babbitt (NAA), James 
D. Cleaves (NAA). and Rocco A. Petrone (NAS.V- 
KSC). 

(c) Copies of any statement that comments on security 
or lack of security. 

(d) Copy of Arthur E. Yrecland (Federal Electric 
Corporation) statement. 

Requested certain witnesses observe the TV simu- 
lation film to obtain witnesses reaction regarding 
clarity and detail of the simulation. 

Requested Panels 3, 11, and 12 prepare a final 
“'rime Line" from onset of T-10 minutes hold 
through medical determination of deaths. 

Requested: 

(a) Certain primary witnesses view the Panel 16 TV 
simulation film and note any changes in, or verify, 
the witness observations and time correlations. 

(h) Interviews ol Richard A. Hagar (NAA) and 
Richard L. Bachand (NAA) regarding movement 
of any article in the Spacecraft during crew ri - 
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GROUND EMERGENCY PROVISIONS 


A. TASK ASSIGNMENT 

The Apollo 204 Review Board established the Ground Emergency Provisions Panel, 13. The task 
assigned for accomplishment by Panel 13 was prescribed as follows: 

This task involves an orderly review of planned. ground emergency procedures relative to their 
adequacy, as well as a review to determine that emergency procedures, in fact, exist for all approp- 
riate activities. This review should concentrate on activity at the launch site, and should include 
recommendations to the Board for changes in existing procedures and for the creation of new emer- 
gency procedures if deemed necessary. 

8. PANEL ORGANIZATION 


1. MEMBERSHIP 

The assigned task was accomplished by the following members of the Ground Emergency Provisio 
Panel; 

Mr. G. E. Page, Chairman, Kennedy Space Center (KSC), NASA 

Mr. L. A. Barnett, Kennedy Space Center (KSC), NASA . - - . — 

Mr, N. M. Carlson, Kennedy Space Center (KSC), NASA 
Mr. J. H. Chappec. Manned Spacecraft Center (MSG), NASA 
Mr. R. \\\ Cunningham, Manned Spacecraft Center (MSC), NASA 
Mr. R. S. Sayers, Manned Spacecraft Center (MSC), NASA 

Col. II. G. Russell, U. S. Air Force, Office of Manned Space Flight (OMSF), NASA 

Mr, R. Rochester, North American Aviation ( N A A), Downey, California 

Mr. G. F. Smith, North American Aviation (NAA), Downey, California 

Mr. K. G. Wishon, North American Aviation (NAA), Downey, California 

Mr. H. H. Luetjen, Consultant, McDonnell Company, Kennedy Space Center (KSC) 

2. COGNIZANT BOARD MEMBER 

Colonel Frank Borman, l\ S. Air Force, Board Member, Manned Spacecraft Center (MSC), NASA, 
was assigned to monitor the Ground Emergency Provisions Panel. 

C. PROCEEDINGS 

1. The Panel approached the assigned task in two phases. First, a review and evaluation of the emer- 
gency provisions at the time of the accident. This review included investigations of: 

a. The emergency procedures in the published documents; 

h. 'Hie emergency equipment internal and external to the spacecraft; 

c. The emergency training of the flight crew and checkout test team personnel. 

The second phase was a review of the existing methods used to identify hazards and insure adequate 
documentation of appropriate safety procedures and applicable emergency instructions in the operational 
test procedures, 

2. PUBLISHED EMERGENCY PROCEDURES 

a. The Apollo Crow Abbreviated Checklist (Reference 13*1) was prepared by the contractor under 
the direction of the Manned Spacecraft Outer (MSC) Flight Crew Support Division. The docu- 
ment includes flight crew emergency procedures for: 

(1) Fire or smoke in the cockpit in flight; and. 

(2) Pad egress from T-30 minutes to lift-off. 

The in-flight fire or smoke procedures considered in (l) above arc not appropriate for the 
situation involving internal fire during ground operations. ( Reference report by Panel 20.) The 
unaided Command Module (C M) egress instructions provided in (2) above were applicable for 
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actions required by the crew to effect egress from the C/M for any reason. A minor change to 
the unaided crew procedure was documented during the course of a briefing given to the AS-204 
Flight Crew by members of the Apollo Emergency Egress Working Group (Enclosure 13-1) on 
January 23, 1967, This change reflected an agreement to maintain suit oxygen flow arid crew 
communications until the hatches were removed. 

b. The Apollo Operations Handbook (AOH) (Reference 13-2) is prepared by the contractor under 
the direction of MSC and contains flight crew emergency procedures similar to those described 
above in paragraph a. In practice, the emergency procedures developed and documented in the 
abbreviated crew checklist are subsequently included in the AOH so that ground control personnel 
are made aware of the crew actions to be followed in the event of an emergency. 

c. The Apollo Flight Crew Hazardous Egress Procedures Manual (Reference 13-3) is prepared by 
the Emergency Egress Working Group of the Apollo Launch Operations Committee (Enclosure 
13-2). This manual is the definitive document concerning spacecraft and pad egress procedures 
and represents the combined efforts of Kennedy Space Center (KSC), MSC, and the Air Force 
Eastern Test Range (AFETR). The scope of this document is limited to cover only the terminal 
30 minutes of a. launch countdown or countdown demonstration. The procedures defined concern 
only the actions involved in unaided, aided, or. incapacitated crew egress during that time period. 
Actions required to cope with the contingencies which could require crew egress are specifically 
excluded. 

The procedures in this manual which define flight crew actions involved in unaided egress 
agree with those documented in the Crew Checklist and the AOH. The time -line, on. Page 25 
(Enclosure 13-3) of the egress manual indicates 60 seconds arc required for the flight cfew to open 
the spacecraft hatches and egress once the cabin pressure is vented. Practice runs under ideal con- 
ditions involving non-flight spacecraft configurations indicate that estimate to be correct. (A practice 
run involving a fully suited flight crew, venting cabin pressure, removing the three flight config- 
uration hatches and egressing the spacecraft has never been performed.) Although there are no 
documented data available, the portion of the unaided egress time (60 seconds) involved in hatch 
removal by the flight crew is considered to be 40 to 50 seconds. 

Incapacitated flight crew egress procedures defined in the egress manual are intended for use 
by the trained members of the Pad Egress Team. The time lines on Pages 26 and 27 of the manual 
(Enclosure 13-4) indicate 10 minutes is required from initiation of the operation to completion of 
crew removal. However, the portion of that time required to remove all three hatches from the 
outside is 70 seconds, assuming cabin pressure is already vented. Numerous practice runs by Pad 
egress personnel have verified that time to be correct under ideal conditions. 

At the time of the AS-204 accident, the trained Pad Egress Team was not on station at 
Launch Complex 34. Their presence during the Space Vehicle Plugs Out Integrated Test had not 
been required since the operation was not previously identified as hazardous. However, the entire 
egress team was due on station following completion of the test in support of an unaided egress 
practice operation. 

d. The spacecraft checkout procedure for the AS-204 Space Vehicle Plugs Out Integrated Test was 
OCP FO-K-0021-1 (Reference 13-4). This document, like all spacecraft test documents at KSC, 
was prepared by the contractor and approved by N.VSA-KSC-Spacecraft Operations (SCO). The 
document did not contain emergency procedures other than two pages of instructions for emergency 
shutdown of spacecraft direct current (DC) and alternating current (AC) power. The safety re- 
quirements included in the Operational Checkout Procedure (OCP) do not designate any portion 
of the test procedure as hazardous. (Enclosure 11L5). . . . 

The test objectives listed for the procedure include: 

(1) To verify overall Spacecraft Launch Vehicle (SC/ LV) compatibility and demonstrate proper 
function of Spacecraft (S C) systems with all umbilicnls and Ground Support Equipm rt (GSE) 
disconnected. 

(2) To verify no electrical interference at time of umbilical disconnect. 
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(3) To verify astronaut emergency egress procedures (unaided egress). 

Objective (3) required suited crew operations in a closed cabin with a pressurized 100 percent 
oxygen atmosphere. This was the first time this third Objective was combined with a Space \ c- 
hiclc Plug? Out Integrated Test. 

C. The Launch Vehicle Checkout Procedure being used for the AS- 204 Space Vehicle Plugs Out 
Integrated Test was I-20015-SA204 (Reference 13-5) prepared by Chrysler (C.CSD) and approved 
by NAbA- KSC- Launch Vehicle Operations (LVO). This document contains emergency procedures 
(Section AW) which provide instructions for recycling the Launch Vehicle following a cutoff or a 
hold at any point in the final 30 minutes of the count. No reference is made to any hazardous 
operations being involved in the LV portion of the test other than standard safety procedures 
for handling LV ordnance items. 

f. The only othei published procedure involved in the AS-204 Space Vehicle Plugs Out Integrated 
Test was the Integrated Spate Vehicle Procedure 1-41001-204 (Reference 13-6) prepared and ap- 
proved by NASA-KSC-Launch Operations Directorate (DLO). This document was used by the 
NASA- KSC Test Supervisor to coordinate LV-to-S/C interface activities and all off-site real-time 
support functions. The procedure does not contain any emergency procedures. 

g. Published emergency procedures are of limited value to a flight ctew in the presence of an 
extremely time critical .emergency.. In such instances, they must resort to those procedures com- 
mitted to memory or instinctive action. Such procedures arc developed, by the crews as a result 
of intimate knowledge of the written procedures coupled with a real-time awareness of spacecraft 
configuration. 

For time critical egress front the C/M, the flight crew would have eliminated all unnecessary 
steps from the documented procedures. Reaction would have been by reflex to the following mini- 
mum escape procedures: 

(1) Initiate cabin pressure dump 

(2) Unfasten restraint harnesses 

(3) Release inner hatch dogs 

(4) Wait for pressure decay 

(5) Remove inner hatch 

(b) Release and push out ablative hatch and boost protective cover 

(7) Disconnect umbilicals and cobra cables 

(8) Lxi. spacecraft 

Post-accident investigation (Reference Panel 11 report) indicates that the AS-204 flight crew 
accomplished very tittle, if any, of the above minimum procedures before being incapacitated by 
the fire. 

3. EMERGENCY EQUIPMENT INSIDE THE COMMAND MODULE 
a. Spacecraft Cabin Depressurization Equipment: 

As established in paragraph 2.g., the initial requirement for S/C egress is cabin depressuriza- 
tion. The Apollo Block 1 spacecraft incorporates no provisions for emergency cabin depressurization. 
Three depressurization methods are possible from within, the cabin; 

( 1 ) The normal and documented method of cabin depressurization requires activation of one of 
the cabin relief valves. It has an effective venting area of l A square inches and would accomplish 
venting from lb. 4 pounds per square inch absolute (psia) to 14.8 psia in approximately 18 seconds 
(Enclosure 13 (t. Figure 4). 

(2) Activation of the post-landing cabin vent fans would aho initiate cabin depressurization. 
This method, designed for use after water impact, opens two sliding valves in the tunnel area, each 
of which has an effective opening of 10. ft square inches. The specification limit for operation ot 
these valves is 0.7ft pounds per square inch differential (psicl), although they have been demon- 
strated to ft psid. There are no available data to indicate time of venting through these valves 
into the closed forward deck area fprelaunch configuration). Venting hv this method was not in- 
cluded in the documented emergency egress procedures 

('3) As a last resort, emergency depressurization could be accomplished by breaking one of the 
cabin windows Thb method has never been demonstrated and there are no data indicating the 
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venting time involved. 

There is no indication that the AS-204 flight crew was able to initiate cabin depressurization 
following the outbreak of the fire. In the presence of the rapidly increasing cabin pressure which re- 
sulted from the fire,.a» avation of the normal vent would have had no noticable effect. 

b. Quick Release Crew Restraint Harness: 

Each crewman is provided with an individual restraint harness. The harness assembly consists 
of two shoulder straps and one lap belt. The shoulder straps and lap belt are connected together 
by means of a three-point locking /release mechanism attached to one side of the lap belt. Release 
of both the shoulder straps and the lap belt is accomplished by pulling a release lever located on 
the top of the lap belt buckle. 

c. Internal Spacecraft Hatch Release Equipment: 

The main hatch assembly provides the only means of crew egress on the pad. The hatch assem- 
bly consists of three separate covers or hatches (Enclosure 13-7). The inner hatch serves as a space- 
craft structural load carrying member and crew compartment pressure seal. It has an effective area 
of 1200 square inches. The ablative (middle) hatch provides thermal protection for entry. Over this 
fits the boost protective cover (outer) hatch. Removal of all three hatches was essential for crew 
egress. Removal of the inner hatch requires rotation of a wrench counter-clockwise through approxi- 
mately 220 degrees to release six latch assemblies located on the bottom edge (outer side) of the 
hatch (Enclosure 13-8). A prerequisite to inner hatch removal is the lowering of cabin pressure to 
approximately ambient. A crewman may then lift the inner hatch (approxi mately 5 5 pounds) up 
and in for stowage in the spacecraft. 

The Boost Protective Cover (BPC) is released by the crewman striking a push-type plunger 
which extends through the middle hatch and is attached to the BPC. The middle hatch is then 
released by pulling on a cable arrangement. Both middle and outer hatches may then be pushed 
out of the egress path permitting crew egress. 

d. Flight Crew Protective C. ling: 

The protective clothing worn by the AS.-204 crew at the time of the .fire were Pressure Garment 
Assemblies (PGA) (P/N A 1936). They were essentially the same as the non- Extravehicular Ac- 
tivity (EVA) suits used on Gemini missions. The suit is fabricated of an outer layer of HT-1 nylon* 
a nylon webbing layer, a neoprene inner- pressure vessel, and a nylon comfort liner. Each crewman 
also wore a cotton constant wear garment (P/N A 1912-003) under the spaccsuit. 

Tests conducted at MSG in late 1963 (Enclosure 13-9) using six-inch-square swatches of similar 
suit, material indicate its fire protective qualities. The swatches were tested in a 100% oxygen, 14 
psia environment for high temperature flame impingement effect. 

Samples were exposed to the pure oxygen environment following two evacuation periods at a 
pressure of 5 millimeters of tnercurv (mmllg) to allow out-gassing. A 30-tninutc soak at 14 psia, 
100% oxygen was then made. At the end of this soak, a propane flame was then brought into 
contact with the swatches. The results were: 

(1) No scorching occurred in three seconds. 

(2) Burning occurred after five seconds flame exposure. 

e. On-Board Communications: 

Reliable and clear cortrni unicat ions arc a significant requirement in support of any emergency 
operation. The status of the communications system therefore requires consideration. In addition to 
an on-board intercom system there arc two Radio Frequency (RF) systems for voice transmission 
front crew -to-ground personnel during pad testing. These two systems arc the Very High Frequency 
(VliF) and S-band. A single hardline communication line using the onboard intercom system i$ 
also available. Voice transmission by the crew to -ground support and lest personnel is controlled 
by the switch configuration on the three individual crew communications center panels, panel ?( 
on the main display console, and the individual cobra cable switches. Voice distribution between 
the ground personnel and crew is controlled through the capsule communicator’s console located 
in the Launch Complex 34 Blockhouse. 


On the afternoon of the accident, the test had been plagued with communication difficulties. 
Communications had been sometimes good, generally poor, and occasionally intermittent. At the 
time of the accident, the spacecraft test personnel thought that the communications problems had 
been "worked around”. Voice quality was still poor, however 1 , and it was subsequently discovered, 
that the Command Pilot’s communications were continuously keyed. Post-accident inspection dis- 
closed discrepancies between all three communications panels with respect to positrons of the VHF 
and intercom switches. 

f. On-Board Fire Fighting Equipment; . 

There were no provisions for extinguishing a fire within the spacecraft at the time of the acci- 
dent. This statement is. based on the on-board crew stowage list in effect for the AS- 204 Space 
Vehicle Plugs Out Integrated Test. No procedures existed at the time of the fire for on-board fire 
fighting by the crew. 

g. On-Board Fire Detection Equipment: 

The primary means of fire detection available to the crew were the physiological Cues of smell, 
sight and touch. With helmet visors Closed fas whs the case) they were limited to sight and touch 

only. No instrumentation other than normal spacecraft systems instruments were available for fire 

warning. Depending upon the source of ignition, the normal spacecraft systems instrumentation could 
indicate a hazardous condition such as excessive electrical current flow. However, the normal in- 
struments apparently did not provide any warning to the crew in the case of this accident. 

4. EMERGENCY EQUIPMENT EXTERNAL TO THE SPACECRAFT; 

a. Fixed Facility Fire Extinguishing Equipment: 

Launch Complex 34 is supplied by two separate water systems. Potable Water and Industrial 
Water. The potable water supplies the safety showers, eye baths, and two 1V» inch diameter 50-foot 
reel hose lines on each of the spacecraft work levels. This system was operable during the emer- 
gency. 

The Firex Water System (deluge) supplies industrial water to four spray nozzles on each space- 
craft level. Local push-button controls arc at all exits to the elevators. However, these controls 
were not operable during the time of the accident because the system was being modified and had 
not been functionally tested. as a complete system. Had water deluge been necessary on the Com- 
mand Module level, two valves on the Service Module level (A-7) would have had to be manually 
operated. There is no remote (from the blockhouse) activation capability for this system. 

On the Service Module (S/M), a Gaseous Nitrogen (GNo) Deluge System is used to inert the 
S/M in the event of -Hydrogen leakage during or after Liquid Hydrogen (l.H o) servicing. The 
GNo system .was not active for the Space Vehicle Plugs Out Integrated Test since LH 2 servicing 
activities were not involved. . 

b. Portable Fire Fighting Equipment, at the S C Work Levels; 

The Pan American Aviation (PAA) Fire Department inventory calls for two 50-pound wheel 
Carbon Dioxide (CO o'! units and two 15-pound hand-held COo units on each S/C woik level. 
The latest Fire Department inspection of these units was not within the 30-day inspection sched- 
ule. (Enclosure 13 10). Under full flow conditions (outlet valve wide open), all of the above units 
have a specification flow time of 10 to 35 seconds 

An inventory following the accident shows that two 50-pound wheeled COo units, sixteen 15- 
pound COo units and one 30 pound dry powder unit were expended on the C/M fire. Two 15- 
pound COo units were used on the Service Module. The additional units were carried to the S/C 
levels to aid in extinguishing the fire. 

c. Auxiliary Breathing Apparatus: . 

There were 80 masks available at the S C. work levels at the time of the accident. The masks 
were packed in sealed boxes (20 masks to a box) located as follows: One box on the lower S/M 
work level ( two boxes on the C, M work level (A-8); and one box on the S. M work level 
(\-7) Of the available masks. 7« were Mine Safety Appliance (MSA! Rocket Propellant Fuel 
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Handler s Gas Masks incorporating M-15A1 type canisters* These canisters are designed for use 
in the presence of toxic vapors and are not suitable for use in high smoke density situations. The 
remaining four masks were Wilson masks containing LG-6-RTGD canisters which include smoke 
filters as. well as toxic vapor protection. 

Witness statements (Reference report by Panel 12) indicate that the dense smoke concentration 
in the White Room was a major deterrent to the rescue effort. Investigation indicates that 15 of 
the MSA masks and 3 of the Wilson masks had been used in the rescue attempt. 

d. Protective Clothing: 

The test in progress was not classified as hazardous; therefore, no special protective clothing * T 

was required to be available. S/C technicians on station were clothed in. the. normal white cover* ; 

alls or smocks over street clothes. * * 

e. External Hatch Removal Equipment: 

No special emergency provisions were available for rapid cabin depressurization and hatch re* j 

moval from the outside. Tools normally used for installing and removing the hatches were in the * * 

hatch close-out kit along with 34 other associated items. This kit was located in the White Room 

to the left of the access arm entry door A special heavy duty hatch removal tool had been devel- * 7 

oped by the Emergency Egress Working Group for use by the Pad. Egress Team.. It is more rugged . 1 

and easier to use than the standard tool and is normally available in the White Room only during 
launch countdown or countdown demonstration when the Pad Egress Team is on station; therefore, 
it was not there at the time of the AS-204 accident. ! 

Cabin depressurization, if required from outside the S/C, can be accomplished by removing 
the plug from the inner hatch purge fitting. Venting is then accomplished through an effective ; 

opening of 0.378 square inches. Figure 3 of Enclosure 13-6 indicates that 80 seconds would be 1 

required to vent by this method from 16.4 psia to a pressure that would allow inner-hatch re- 
moval. An alternate venting method of breaking the inner* hatch window had been approved for 
use in Pad Egress Team operations, if required. 

f. Ventilation Equipment for Smoke Removal: 

There is no ventilation equipment in the White Room that would remove smoke. Filtered 
conditioned air is supplied to the White Room from the facility conditioning air plant. There arc 
two exhaust . ventilating fans on the C/M work level. These were operating during the time of 
the accident. Two exhaust fans were being installed on the lower S/M level, (A-6) but at the 
time of the accident, they were not operable. There arc no exhaust fans on the upper S/M level 
(A*7) for the removal of smoke. I 

g. Test Team Personnel Evacuation Equipment: 

There arc two means of access or escape; elevators and stairs. There are five elevators and 
two stairways from ground level to Level 9 (one level above S/C level). The stairways are located 
on the outer structure, one on the North side and one on the South side. There is also one inner- 
structure stairway from Level 9 to Level A-6 where it is possible to reach the South outer-structure 
stairway. On other S, C levels, there is not direct . access to the outer-structure stairways. 

There are five doorways to the inner-structure on the C/M and S/M levels. All doors arc 
equipped with inside panic bars and open out. For security reasons, all doors except one were 
locked from outside (could be opened from the inside but not from outside). However, the only 
means of escape from any of the elevator bridges, if the elevator is not available, is to re-enter the 
inner-structures. A personnel hazard resulted during the subject accident when one member of the 
test team was locket! out and reached a stairway by climbing out across stnictural members. The 
access arm door which must be used for ingress or egress to the umbilical tower is an inward 
(toward the White Room) swing door. It has a pull latch on the inside and a push button latch 
on the outside. 

h Communication Equipment: 

Communications to the S C levels arc provided by four standard black phones, operational 
intercom (OIS). hard lines and the public address (PA) system. The OIS hard lines provide for 
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communications to the blockhouse, support building, necessary NAA and NASA trailers, control 
center, and crew members on board the spacecraft. 

The PA system is controlled from the blockhouse and any OIS station can be patched in for 
transmitting PA announcements. For this test, the Test Supervisor’s console was the only trans- 
mitting station patched in. 

i. Emergency Lighting: 

There are no fixed or portable emergency battery lights oh the S/C work levels or in the 
White Room. The only auxiliary lighting available during the emergency was a limited number of 
personal flashlights. 

j. Stand-by Emergency Equipment at Launch Complex 34: 

Due to the non-hazardous classification of the S/C test operation, there were ho medical or fire 
equipment or personnel on standby at the Launch Complex in support of the operation. AFETR 
disaster team and fire fighting equipment arrived at the Launch Complex within five minutes of 
the first indication of the emergency. The first firemen to arrive at the spacecraft were not equipped 
with self-contained breathing apparatus. One fireman had to return to the bottom of the gantry 
to obtain suitable equipment. 

k. Complex 34 Egress Facilities: 

The facilities for flight crew egress at Complex 34 include the Apollo Access Arm and Enviro- 
mental Enclosure (White Room) as depicted on Enclosure 13-11. During post^accident investigation, 
the following undesirable features of these facilities were noted: 

(1) The fiberglass ledge ai opening between the White Room (YV/R) and S/C makes egress 
difficult. 

(2) A low step in the W/R leading to the S/C entry hatch is a tripping hazard. 

(3) The combination hinged and sliding door normal exit from the W/R is very difficult to 
operate. 

(4) Two steps along the access arm (one at the pivot point and. one at the W/R entrance 
door) could cause a fully suited crewman to trip. 

(5) The access arm entry door at the juncture of the work level is hinged inward and incorpora- 
tes no means for emergency escape. 

5. FLIGHT CREW EMERGENCY TRAINING: 

a. AS-204 primary crew spacecraft egress training was conducted in the mockup building at NAA- 
Downcy, utilizing Block 2 mockup on July 13, 1966. The mockup was equipped with flight 
type couches, restraint System, and pressure and ablative. hatches. A White Room adapter mockup 
similar to the one on Launch Complex 34 was used. The training included a 30-minute lecture 
on procedures and equipment and an examination of the hatches and latching mechanisms. Fol- 
lowing crew ingress, the hatches were installed and a total of four practice egress runs .were per- 
formed in street clothes. Several improvements to the egress procedures were made as a result 
of this session. 

b. Further crew training specifically for purposes of effecting spacecraft egress was conducted at the 
Manned Spacecraft Center and in the Gulf of Mexico as a part of water egress training. A total 
of four egress exercises were conducted as a part of this training. Pressure Garment Assemblies were 
worn by the crew in all of the egress runs. The boilerplate vehicle used was in a near-flight con- 
figuration with all significant geometry, couches, and pressure and ablative hatches installed. The 
boost protective cover was not used. Its use would be inappropriate for water egress. 

c. On January 24, 1967, the Emergency Egress Working Group of the Apollo Launch Operations 
Committee briefed the AS-204 flight crew for approximately two hours. As a result of this briefing, 
several minor changes were made to the procedures in order to make them more compatible with 
pad egress requirements (Reference Paragraph C.2.a.). 

The egress exercise to be conducted at the end of the Space Vehicle Plugs Out Integrated 
Test on January 27, 1967, was to be the most valid run-through of the procedure up to that 
time. It was to be the first egress demonstration with the actual spacecraft in prelaunch configura- 
tion and with full flight equipment utilized by the crew. 
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6. CHECKOUT TEST TEAM EMERGENCY TRAINING: { | 

a. The spacecraft test team personnel most closely associated with emergency operations involved 1 

in the AS-204 accident were the technicians at the spacecraft. They were responsible for external < j 

removal of the spacecraft hatches under normal circumstances. The NAA personnel primarily as • I 1 

gned this function were the Pad Leader (who has the responsibility for all technicians working ' ' j 

on or around the spacecraft), the mechanical engineer, and his two assigned mechanical techni- i 

cians. None of the NAA personnel on duty at the time of the accident had ever been given training i ! 

in hatch removal operations under emergency conditions. Hatch technicians on station at the time • i \ 

of the accident had all performed hatch installation and removal operations under normal condi- , 

tions on numerous occasions and were familiar with the procedures involved. ' ; J 

i b. The NASA-KSC Test Supervisor stationed in the firing room of the blockhouse has overall test \ ! 

team responsibility during test operations on Launch Complex 34. Detailed spacecraft test functions 
are delegated by the Test Supervisor to the S/C Test Conductor also stationed in the firing room. - ■- • 

The -Test supervisor and S/C Test Conductor on duty at the time of the AS-204 accident were 1 

both experienced in hazardous egress practice operations. They had both participated in similar - * 1 

egress operations on numerous manned Gemini and Mercury operations. The Test Supervisor had 
conducted the only previous Launch Complex 34 hazardous egress exercise on Apollo which was 
performed during the AS-202 Countdown Demonstration Test in August 1966. j i 

c. There is no record of any type of emergency training exercises pertinent to general launch pad 
hazardous operations having been conducted on Launch Complex 34. Personnel assigned to pyro- j ! 

technic, hypergolic, and cryogenic handling operations do receive specific training in the hazards 
involved in those activities. However, there are no regular emergency drills to insure that all pad 
personnel are familiar with the location and use of the available emergency equipment. 

7. INVESTIGATION OF THE METHODS PRESENTLY USED TO IDENTIFY HAZARDS AND DOCUMENT 
EMERGENCY PROCEDURES: 

a. Spacecraft ground test operations at KSC are primarily documented in Operational Checkout 
Procedures (OCP) prepared by the contractor and approved by NASA-KSC-SCO personnel. Spe- 
cial non-repetitive type test operations are documented on Test Preparation Sheets (TPS) which 
are originated by contractor system engineers and also approved by KSC-SCO. The process by 
which test requirements from MSC are transferred into specific OOP’s is defined in detail in the 
Panel 7 report. The following discussions are confined to the hazard identification and emergency 
procedure provisions of that process. 

b. Primarily, the documented instructions for determining hazardous and emergency procedures for 
SC test documents are contained in the Apollo Pre-Flight Operations Procedure (APOP). As 
defined in APOP G-100 (Enclosure 13*12), this document is the instrument by which joint contrac-. 
tor / NASA management directives arc documented, approved and levied upon the S/C operations 
conducted at KSC. APOP 0-202 (Enclosure 13-13) is the pertinent directive concerning the genera- 
tion of test procedures and the associated safety considerations. The KSC document defining the 
overall -safety program at KSC is Kennedy Management Instruction (KMI) 1710.1 (Reference 
13-7) which includes general guidelines concerning the generation and approval of hazardous test 
documents. A third documented source of instructions concerning this subject is a NAA internal 
directive (Enclosure 13-14). 

c. Review of these thtee sources reveals a certain amount of specific instructions, but very little 
in the form of an overall plan for insuring adequate safety considerations and emergency procedures 
in the test documents. In actual practice, those features of the S/C OCP’s are developed as defined 
in the following paragraphs. 

d. The Test Outline (Reference Panel 7 Report) for each spacecraft defines, in outline form, all 
of the tests planned for that vehicle at KSC. The Contractor Safety Office reviews the outline 
and establishes a list of the operations considered hazardous. The criteria for determination of the 
hazardous tests is based upon guidelines established in Reference 13-7. The list of hazardous OCP’s 
and all of the test outlines are reviewed by the KSC and AFETR Safety Offices. They, in turn, 
release a letter establishing the official KSC and AFETR Safety Review Requirements List de- 
signating the OCP's for that S’C which must be reviewed and approved by those offices. 
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e OC.P’s are prepared by contractor operation* support personnel in conjunction with contractor 
system engineers. The OCP writer, or originator, is responsible for including all references to safe y, 
hazardous situations and emergency instructions. The instructions defining tne scope of tins re- 
sponsibility arc completely general and in many instances vague. As a result, the specific test p 

cedures reflect a lack of definitive instructions in these aieas. pnntractor 

f. Copies of the draft release of procedures identified as hazardous are reviewed W C ' ^ 
Safety Office and the systems engineers. Significant comments or inputs from ^ Contractor Satoy 
Office arc incorporated in the matter-draft copy which is then approved by hSC-SCO, and pub 

are forwarded tb the KSC Safety OJto. Those 

specified on the list created in paragraph 7.d require review and approval by KSC ^ 

cedures involving hazardous operations at AFETR are forwarded by ksC Safety to. AFETR Safety 
for comments and approval. Approval by KSC Safety is made in writing to the cojumm ^after 
AFETR Safety has signified their formal approval. Receipt of formal KSC Safety Office approval 
("after the procedure is released) is a constraint upon initiating the test operation involved, 
h originally revihwed by the KSC Safely Office, require the ..me review 

and approval l .he baric document. The AKTR Sale,,- Office mm. also approve revmon lo 
procedures which will be conducted under their jurisdiction. Real-time deviations required during 
ffie pcrfonnnnce of a lest procedure ace orally approved by the responsible on-sne Safety Supervisor 

^T^re^iw^OTin^twicw requirement in ,hc area of S/C safely or emergency proee^m between 
KSC and MSC.. A. described in Titncl 7 s report. U.c exi.img procedure rmneu .JStein betwe™ 
the two Centers is loosely defined. There is no approval requirement from the MSC Flight Crew 
Operations Directorate on those procedures involving flight crow participation. 

i TPS's as defined in paragraph 7. a do not presently require review or approval by either Con 
tractor or KSC Safety Offices. The TPS originator is responsible for determining safety or emer- 
gency considerations and for soliciting Safety Office review . 

D. FINDINGS AND DETERMINATIONS 

' ' Tire applicable test documents and flight erase procedures for lire AS-204 Space Vehicle Plugs 
Out Integra cd Tesl did not include salny considerations, emergency procedures or emergence equip- 
men, requirements relative to the possibility of an internal spacecraft fire during tire opera, ton. 

DE1 Tteatarer of any significant emergency preplanning indicates that .hr test configuration (pressur- 
ized ItlV' percent oxygen cabin atmosphere! seas no, classified as a potentially hazardous opera, ton. 

’ F Tlrei'r'orc no documented safety instructions or emergency procedures in existence which are apph- 
cable to the possibility of a serious intcrn.nl spacecraft fire. 

^Ik-N occurrence' of an internal spacecraft tire of the magnitude and intensity experienced tn this 
accident was not considered to be a significant possibility under any operational circumstances. 

1 1 The* propagation rate of the fire involved in the AS-204 accident was extremely rapid (Reference 
report bv Panel 5). Removal of the three spacecraft hatches to effect emergency egress fro.n euhce 
inside or outside involved a minimum of 40 and 70 seconds respectively under ideal conditions. 


0 R 1 Comidednit he N rapidity of propagation of the fire and the time constraints imposed by the existing 


D-13-11 


spacecraft hatch configuration, it is doubtful that any amount of emergency preparation would have 
precluded injury to the crew prior to crew egress. 

4. FINDING 

Procedures for unaided egress from the spacecraft were documented and available. The AS-204 
flight crew had participated in a total of eight egress exercises employing those procedures. 

DETERMINATION 

The AS-204 flight crew was familiar with and well trained in the documented emergency crew 
procedures for effecting unaided egress from the spacecraft. 

5. FINDING 

Th t Apollo Flight Crew Hazardous Egress Procedures Manual contains procedures relative to 
unaided, aided and incapacitated flight crew egress. By scope and definition, this document is con- 
cerned only with evacuation of the flight Crew from the spacecraft and the pad under hazardous condi- 
tions occurring primarily external to the spacecraft during a launch operation. 

DETERMINATION 

The Apollo Flight Crew Hazardous Egress Procedures Manual does not contain adequate emergency 
provisions for significant emergency conditions internal to the spacecraft any time the crew is on board. 

6. FINDING 

The spacecraft pad work team on duty at the time of the accident had not been given emergency 
training drills for combating fires in or around the spacecraft or for emergency crew egress. They 
were trained and equipped only for a normal hatch removal operation. 

DETERMINATION 

The spacecraft pad work team was not properly trained or equipped to effect an. efficient rescue 
operation under the conditions resulting from the fire. 

7. FINDING 

There was no equipment on board the spacecraft designed to detect or extinguish a. cabin fire. 
DETERMINATION 

The flight crew had to rely upon physiological cues to detect the presence of a fire. When all 
face masks were closed, the cues were limited to sight and touch.. Once detected, there were no means 
by which the fire could have been contained or extinguished. 

8. FINDING 

Frequent interruptions and failures had been experienced in the overall communications system 
during the operations preceding the accident. At the time the accident occurred, the status of the system 
was still under assessment. 

DETERMINATION 

The status of the overall communication system was marginal for the support of a normal opera- 
tion. It cannot be assessed as adequate in the presence of an emergency condition. 

9. FINDING 

Emergency equipment provided at the spacecraft work levels consisted of portable CO 2 fire ex- 
tinguishers, Rocket Propellant Fuel Handler's Gas Masks and l-l/4*inch diameter fire hoses. 

DETERMINATION 

The existing emergency equipment was not adequate to cope with the conditions of the fire. Suit- 
able breathing apparatus, additional portable CO 2 fife extinguishers, direct personnel evacuation routes 
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and smoke removal ventilation are significant items which would have improved the reaction capability 
of the personnel involved. 

10. FINDING 

There are steps and doorways on. the Launch Complex 34 Apollo Access Arm and in the environ- 
mental enclosure (White Room) which consitute safety hazards, particularly under emergency conditions. 

DETERMINATION 

The present configuration of the access arm and White Room is not compatible with emergency 
personnel evacuation requirements or with fast, safe flight crew egress. 

11.. FINDING 

During the preparation of S/C test procedures at KSC, safety considerations for hazardous- opera- 
tions and documentation of applicable emergency procedures are limited in most cases to routine safety 
reference notations and emergency power-down instructions. . 

DETERMINATION 

Insufficient emphasis is applied by the . test procedure originator upon documenting emergency pro- 
cedures and identifying specific hazards and applicable safety requirements. 

12. FINDING 

Under the existing method of test procedure processing at KSC, the cognizant Safety Offices review 
only those procedures which are noted in the OCP outline as involving hazards. Official approval by 
KSC and AFETR Safety is accomplished after the procedure is published and released. 

DETERMINATION 

The scope of contractor and KSC Safety Office participation in test procedure development is 
loosely defined and poorly documented. Post-procedure-release approval by the KSC Safety Office does 
not insure positive and timely coordination of all safety considerations. 

13. FINDING 

Criteria for defining hazardous test operations are not complete. 

DETERMINATION 

A positive method does not exist for insuring identification and documentation of all possible hazards 
involved in test operations. 

14. FINDING 

Requirements for the -review and concurrence of KSC S/C test procedures by MSC are not well 
defined. 

DETERMINATION 

The present review system docs not insure that MSC concurs with released KSC test procedures. 


E. SUPPORTING DATA 


Enclosure 

13-1 

13-2 


Memo dated Nov. 19, 1965. containing minutes of the First Apollo Emergency Egress 
Working Group Meeting and a copy of the Charter of that group. 

KSC KM1 1150.8 dated Oct. 11. 1966, defining the Charter of the Apollo Launch 
Operations Committee. 










13.3 Time line for unaided High. crei. egress. Page 25 «I *e Apollo Flight Crete Haaardous 
Egress Procedures Manual. 

13-4 Time line for aided and incapacitated flight crew egress. Pages 26 and 27 of the Apollo 
Flight Crew Hazardous Egress Procedures Manual. 

13>5 Page 0-8 of OCP FO-K-0021-1 showing documented safety instructions for the AS-204 

Space Vehicle Plugs Out Integrated Twc. 

13-6 BELLCOM, INC. report concerning C/M depressurization during terminal countdown. 

Case 330, dated Jan. 20, 1967. 

13-7 Figure 1-4 of Apollo Operations Handbook CAOH) showing spacecraft hatch arrangement 

viewed from the outside. 

13-8 Drawing of spacecraft inner hatch showing emergency handle, viewed from inside. 

13-9 MSC memo dated Jan. 26, 1965, concerning the results of Gemini suit flammability test. 

13-10 Memo dated Mar. 8, 1967, concerning inspection of the fire extinguishers used at the 

time of the AS-204 incident. 

13-11 Drawing of Apollo Access Arm and environmental chamber. Page B-10 of the Apollo 
Flight Crew Hazardous Egress Procedures Manual. 

13-12 Definition of the Apollo Preflight Operations Procedures APOP G-100, dated Nov. 4,1966. 

13-13 Instructions for processing test procedures APOP 0-202, dated May .13, 1966. 

13-14 NAA Florida Facility Implementing Instruction, II 12-5, dated Jan. 27, 1966, titled, 

Safety Criteria for Apollo C/M and S/M and S II Operations. 

13-15 List of reference documents 
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GtA GEN. Ml. NO. 17 

UNITED STATES GOVERNMENT 

Memorandum 


Distribution 


DATE: November 19, 1965 
Memo No. SC033-65-214 


FROM 


subject: 


Chairman, Apollo Emergency Egress Working Group 

Minutes of the First Apollo Emergency Egress Working Group Meeting 

u The first meeting of. the Apollo Emergency Egress Working Group 
« h^id at Kennedy Space Center (KSC) on 18 November 1965. The 

charter was read and approved and a copy has been enclose . 
charter was reaa ** member organization is requested to 

££S Of a primiry member and an alternate. 

2. The following action items were given to the Working Group and 
were discussed: 

a A discussion was centered on the access arm 

££ sr. r 

WAS Dlaced on the Apollo Launch Operations Panel CnLOP) Emergency 
5SS TslZVfoTstilTr bo th° the C B 1 ock 6 l^'and^B lock Unions. 

in place for launch. Safety showers are needed at ° n ^ h determine 

(Complex 39); a survey will be made by Norris Gray of SO* zz to a 
the need for additional showers. 

c. ALOE asked this Working Group to decide on placement of the 

E relationship between the Launch Director, Test Supervisor, and 
Test Conductor. The KSC Test Conductor Off ice has been ass gne 
an action item to report on by December 15,. 1965. 

d. The manning of the emergency armored vehicles was discussed 

technicians. The M59 armored fire fighting vehicle manning will be 
determined by Norris Gray and the rescue personnel. 


Buy US. Satin gs Bonds Regularly on the Payroll Savings Plan 
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3* Cleanliness requirement was discussed by L* Miller of Bellcom 
and an air lock or other cleanliness requirement changes to the 
access arm may be made* Any changes to the access arm will be reviewed 
by this group to determine the emergency egress impact* 

4. There is a need to define what criteria is to be used for determining 
hazardous and emergency conditions* This will be discussed at the next 
meeting* 

5. The next meeting will be held after the mock-up review discussed 
above*, 

J: * •/ 

S. T. BeddingfijfU 
Chairman 
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CHARTER 


APOIl£ EMERGENCY. EGRESS WORKING GROUP 


The Apollo Emergency Egress working group Is established by ^Apollo 
Launch Onions camittee to develop and integrate spacecraft crewnan 
procedures for the pf ar.es of the Saturn AJolio Operations. 

2. Function . 

opJSor 

in the egress -rescue area. 

The Working Group will recognize existing organizations, provide 
guidelines , m£ke recommendations, and formulate pr°cediffes as neces ary 
coordinate and integrate all elements of the egress operation. 

3 . The formal membership of the Working Group consists of the following: 

NASA EEC -SCO Chairman 
NASA MSC - APO 
NASA - MSC - FCSD 

NASA - MSC landing Recovery Division 

NAA - NAA-21 

NASA - KSC LVO 

AFETR - ETORS-1 - PAFE 

PAA - Pad Safety 

NASA - MSF/MAS (EEIiICOMM) 

NASA - 1SEED . 

NASA - LVO 

One permanent member and one alternate member will be 
each member, organization and will represent their organisation in all Working 

Group functions. 

U Meetings will be held as necessary to accomplish the function of the 
Working Group • Author ity for calling meetings rest with the chairman. 

Rcoorto • Minutes of all Working Group Meetings will be provided by 
chaiLL for distribution to members and the chairman of the Arollo Launch 
Operations Cocsnittee. 

P. C. Donnelly s ‘ T * 
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TRANSMITTAL SHEET 


TO 

" m * 

”H" 

October 11. 


MATERIAL TRANSMITTED 


KMI 1150. 8, "Apollo Launch Operations Committee" 
This is a new Instruction. 


FILING INSTRUCTIONS 


File in a standard 3-ring binder in numerical sequence, in accordance 
with the alphabetic prefix which identifies the type of issuance. 
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October 11, 1965 


C/fecf/v* Dot* 


JOHN F. KENNEDY SPACE CENTER, NASA 
MANAGEMENT INSTRUCTION 

SUBJECT : APOLLO LAUNCH OPERATIONS COMMIT TEE 

1. PURPOSE 

This Instruction incorporates into the KSC Issuance System 
as Attachment A the charter establishing the Apollo Launch 
Operations Committee. 


^ftmon J./feurttschell 
Chief, Administrative Services Office 


Attachment: _ 

A. Charter- - Apollo Launch Operations Committee 

Distribution "H" 


ATTACHMENT A to 
KMI 1150. 8 


CHARTER 


APOLLO LAUNCH OPERATIONS COMMITTEE 


1. PURPOSE 

This charter establishes an ApoUo Launch Openttions “““If* 
at KSC and assigns certain to the 

ALOC is a NASA- Contractor Management Team respond 
Director, Launch Operations. 


OBJECTIVES & RESPONSIBILITIES 


Th 7thfi£c*i^^ 

tional operational activities at the Kennedy Space center, 
responsibilities of the ALOC are to: 

a serve as a point of input into the Launch Operations 
Directorate for Apollo prelaunch/launch operational 
problems which affect the working interfaces between 
the various elements in the total launch team. 

b Develop problem definitions, propose solutions, ami 

forward w the cognisant KSC organisations for decision 

and/or action, 

r Receive reports, status information, and recommended 
solutions on problem areas from supporting working 
groups and operational organizations, 

d Serve as a policy reviewing group; providing 

and policy advice for assuring coordination and effect! e 

solution to problem areas. 

SerV0 as a mechanism for the Director of Launch Operations 
to implement management policy that has been ^Wished 
by the Center Director of a prelaunch/launch operational 

nature, and 

i Provide input to the Space Vehicle Planning & Su |)^ vl f lon 
Office such that Launch Operation Plans. Space Vehicle 
Test Sequences, and Space Vehicle Test Catalogues may be 
developed in compliance with the test requirements. 
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3. CHAIRMAN 

The Chairman of the Apollo Launch Operations Committee will 
be the Director, Launch Operations or his designated representative. 

4.. ORGANIZATION 

The Apollo Launch Operations Committee will be supported by 
two management subcon mittees, Saturn IB and Saturn V. 

5.. MEMBERSHIP 

Men bership on the Apollo Launch Operations Con mittee will 
consist of representatives from appropriate n anagement elements 
of KSC, other NASA elements and interfacing organizations. A 
list of r. en- bers of the Apollo Launch Operations Con mittee and 
the industry representatives of the Saturn IB and Saturn V sub- 
committee is as follows: 

APO LLO LAUNCH OPERATIONS COMMITTEE MEMBERSHIP 

Chairman Director, Launch Operations 
Space Vehicle Test Supervisor 
Saturn IB Operations Manager 
Saturn V Operations Manager 
Technical Planning & Scheduling Office 
Apollo Spacecraft Operations Manager 
LEM Spacecraft Operations Manager 
Chief Spacecraft. Test Conductor. 

Representative, Assistant Director for Information Systems, KSC 
Representative, Assistant Director for Support Operations, KSC 
Representative, Director, Plans, Programs. & Resources, KSC 
Representative, Apollo Spacecraft Program Office, MSC 
Representative, Saturn Industrial Operations. MSFC 
Representative, Assistant Director for Flight Operations, MSC 
Representative, Assistant Director for Flight Crew 
Operations, N SC 

Representative, NASA HdqtS. Apollo Flight Operations 
Representative, Apollo Support Planning Office, DOD 
Representative, Assistant Director for Administration 
Recorder 

SATURN IB SUBCOMMITTEE INDUSTRY REPRESENTATIVES 

Representative - Chrysler 
Representative - Douglas 


L 
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Representative - North American (Spacecraft) 
Representative - Grumman 
Representative - IBM (IU) 


SATURN V SUBCOMMITTEE INDUSTRY RE PRESENTATIVES 
Representative - Douglas 

Representative - North American (Spacecraft) 
Representative - Grumman 
Representative - Boeing 

Representative - North American (Launch Vehicle) 
Representative r IBM (IU) . 

Representative - Bendix 


Attendance at the subcommittee meetings will be based on the 
agenda of each meeting and could possibly include, in addition 
to the attendance of appropriate members of the ALOC, and 
the above assigned industry representatives, additional repre- 
sentatives from industry and the government at the discretion 
and invitation of the subcommittee chairman. 


6. MEETINGS 


The Apollo Launch Operations Committee will have periodic 
meetings which will be called by the Chairman as necessary. 
Normally, meetings will be held on a bi-weekly basis. 

a. Agenda 

Agendas will be provided to all members of Apollo Launch 
Operations Committee by the Chairman prior to each 
meeting. 

b. Minutes 


Minutes of Aoollo Launch Operations Committee meetings 
will be taken bv an Apollo Launch Operations Committee 
recorder provided bv the Chairman. Minutes of Apollo 
Launch Operations Committee meetings will be made 
available to all members. 

RELATIONSHIP TO KSC ORGANIZATIONAL EL EMENTS 

The creation of the Apollo Launch Operations Committee does not 
change in any respect the responsibilities of KSC orgamzationa 



* 


I 
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elements as currently assigned. The Committee Chairman, 
therefore, shall assure that the Committee conducts its 
activities with full regard for the assigned functions of other 
elements of the Kennedy Space Center. 

The Apollo Launch Operations Committee will consider items 
assigned by the Director of Launch Operations and report its 
findings to him. 


APPROVED: 





Kurt H. Debus 

Director, Launch Operations 
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SC -012 
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K-002.1-1. 


SAFETY REQUIREMENTS 

SUPERVISION IS RESPONSIBLE FOR PROVIDING COMPLIANCE WITH ALL 
NASA/NAA APPLICABLE SAFETY RULES AND REGULATIONS. 

THE TEST CONDUCTOR SHALL COORDINATE DEVIATIONS FROM ACCEPT- 
ED SAFETY STANDARDS, WITH NAA AND NASA SAFETY REPRESENTATIVES. . 

ALL PERSONNEL WILL BECOME FAMILIAR WITH THE FOLLOWING DOCUMENTS: 

A. AFETRM 127-1 RANGE SAFETY MANUAL 

B. APPLICABLE SAFETY STANDARD AND SAFETY SUPPORT PLAN. 

C. AFETR PAD SAFETY PLAN FOR LC34 

D. SOP FOR LC34 

E. KSC GENERAL SAFETY PLAN KMI-1710.1 ATTACHMENT-A 

ALL PERSONNEL WILL BECOME FAMILIAR WITH THE EMERGENCY SHUTDOWN 
PROCEDURE. 

THE EMERGENCY PROCEDURE SHALL BE UNFOLDED AND REMAIN VISIBLE 
THROUGHOUT THE TEST. 

PERSONNEL INVOLVED IN TESTING WILL BE INFORMED OF THE SPECIFIC 
HAZARDS OF EACH TEST. 

INSTALLED PYROS SHORTED PER OOP’S K-2016 AND 4617. 
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subject! Final Report: Command Module 
Depressurization During Terminal 
Countdown - Case 330 

ABSTRACT 

For Some time, there has been concern about the time requited to effect on-pad depres- 
surization of the CM sufficient to permit hatch opening. Because of their Specific interest in 
astronaut pad egress under hazardous conditions, the Emergency Egress Working Group of 
ALOC had instituted an action item to define the scope of the problem. In connection with 
this effort, a.previous memorandum recommended that the times associated with cabin venting 
under various conditions be determined experimentally. Such a test was recently performed 
and is reported herein. 

To verify experimental findings, an analytical solution was attempted. A computer pro- 
gram was developed which simulates CM depressurization both in flight and on the ground. 
The program is described and compared with one being prepared by NAA. Results are pre- 
sented in a form which should aid preplanning for on-pad contingencies, and future application 
of the program is briefly described. 

The combination of experimental and analytical findings was sufficient to close the action 
item. 


DATEi January 20, 1967 

FROM! L. G. Miller 


MEMORANDUM FOR FILE 


INTRODUCTION 

In a previous memorandum 1 it was concluded' that the limes associated with cabin tent- 
ing under various conditions should be verified experimentally in order to facilitate planning 
for on-pad contingencies during final countdown. If the experiments had shown that excessive 
time was required to vent the cabin using the cabin pressure relief valve, it was proposed that 
specific methods of improving performance be explored. These consisted of (1) using the post 
lauding ventilation system, (2) using the purge fitting on the side pressure hatch, and (3) de- 
termining the time required to open the snh* pressure hatch under a numbei of overpressure 
conditions. 

A cabin venting test was subsequently performed at MSC and is described herein. Although 
little data was obtained, it was sufficient to establish the order of magnitude of the time re- 
quired to vent the CM cabin. To extend this knowledge, attention was focused on the mathe- 
matical basis for predicting depressurization times. In order to make use of this theory, it 
was necessary to employ a digital computer. Therefore, a FORTRAN IV computer program 
which theoretically calculates CM depressurization times under various conditions was de- 
veloped by the writer and Miss P. A.Cavedo of Department 2013. The program, named BEPRES. 
is described and compared with a similar program prepared at North American Aviation. 


'“Command Module Pressurization During Terminal Countdown • Current Status," Case 330, by 
1 \jjller, Nolle omm Memorandum tor File, dated October 11, 1066. 
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DEPRESSURIZATION TEST ON S/C 008 

A test, in which the CM cabin was partially depressurized via the cabin pressure relief 
valve, was performed in conjunction with the S/C 00 8 Thermal Vacuum (T/V) Test #3 at MSC. 
At an initial cabin pressure of 5 psig (vacuum chamber pressure = Opsig), a valve which sim- 
ulates a inch diameter micrometeoroid puncture was opened. Cabin pressure decreased to 
3 psig in 80 seconds at which time the niicrometeoroid valve- was closed. The cabin pressure 
relief valve Was then placed in its “manual dump” position, and the cabin pressure fell from 
3 psig to 0 psig in 20 seconds. Pressure was reported to have been measured with a large 
diameter (approximately 25-30 inches) pressure gage having a scale of from zero to 15 psig. 


SIGNIFICANCE OF TEST RESULTS 

Flight crew hazardous egress procedures require that the CM cabin be vented as soon as 
the egress decision has been announced. Since(l) NAA has indicated that it is quite unlikely 
that the CM cabin pressure will be in excess of 2 psig after CM closeout and (2) it takes ap- 
proximately 40 seconds for the CM Access Arm to extend and attach to the LES tovver, the 
time reported in the -T V test is considered to be compatible with egress requirements for aid- 
ed and unaided egress during the period following spacecraft closeout. This leaves two 
cases unresolved. 

The first case is for “Incapacitated Flight Crew.” In order for difficulties to arise, all 
three crewmen would have to be incapacitated^. In this unlikely case, any cabin overpressure 
would have to be vented through a purge fitting on the inner side crew hatch (i.e. the side 
pressure hatch). 

The second case, which could occur prior to spacecraft closeout, is the possibility of a 
hazardous condition during the CM cabin leak check. Cabin pressure could be as high as 6.2 
psig, and depressurization times using either the cabin pressure relief valve or the purge 
fitting would be of interest. 

lhe lack of data for the two rases cited above prompted an investigation of the theoreti- 
cal basis for predicting depressurization times. If the available data could be duplicated, 
the formula would then be used to predict depressurization times for the remaining cases. 
The iterative natute of the calculation called for the use of a digital computer in performing 
the work. Hence, DEPRF.S came into being. The mathematical theory behind this FORTRAN 
IV program and the program itself are described in Appendix A. 

USE OF THE DEPRES PROGRAM 

An earlv version of DEPRES 3 was used to simulate CM depressurization on the launch 
pad from overpressures of 3.00 and 6.20 psig. The results, plotted in terms of absolute pres- 
sure. are shown in Figures 1 and 2 for three different values of orifice coefficient. Since 


Ordinarily, the crewman in the left hand couch would open the cabin pressure relief valve. 
It is possible, though, that the other crewmen could teach over or crawl over and perform the 
task. 

3 See Appendix B. 
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the area is a constant in the iteration formula, varying K corresponds with varying the effec- 
tive are of the orifice used for depressurization (cf. Appendix A where effective area is de- 
fined as the product KA). Figure 1 shows the data point obtained during the #3 T/V test.. 
Both figures show the value predicted by a conservative method of calculation contained in 
a Bellcomm Memorandum for File 4 by T. A. Bottomley. 

Information obtained from NAA specifies an effective area for the cabin pressure relief 
valve of 1.5 sq. in. in the manual dump mode. Hence, for the cases shown in Figure 1, the 
data point should fall between the cunes for k = .7 and k~ .8. Considering the asymptotic 
nature of the curves, agreement is quite good. If we extend this level of confidence to the 
curves of Figure 2, it can be seen that depressurization from an overpressure of 6.2 psia 
should lake about 28 Seconds, a time which is quite reasonable with respect to egress require 
ments. — , 

A round of discussions followed which probed the need for a computer program with, 
broader capabilities. Interest was expressed in acquiring the in-house (i.e. Bellcomm) capa- 
bility for calculating depressurization times in flight; this called for a program which could 
duplicate the response of the Environmental Control System (ECS) to both intentional and 
unintentional cabin depressurizations. A number of other refinements were also considered. 
The subsequent changes are described, in Appendix A, and the program itself will be found 
in Appendix C. 

This refined version of DEPRES, without the ECS option, was used to compute on-pad 
depressurization times with an area corresponding to that of the purge fitting on the inner 
side crew hatch. Overpressures ranging from 6.2 to 0.3 psi were used, the results being 
shown in Figure 3. The curve represents time required to depressurize to 0.1 psig from 
various values of cabin overpressure. The data is most useful for planning purposes when 
presented in this form. A companion curve, representing depressurization through the* cabin 
pressure relief valve, is shown in Figure 1. 

COMPARISON WITH NAA PROGRAM 

Having developed what appeared to be a useful tool for studying depressurization prob- 
lems, a number of telephone contacts were made at both. MSG and NAA in order to determine 
if the DEPRES program could be profitably applied by those organizations. Some encourage- 
ment was offered by ECS personnel from both groups, and a conference was arranged. Thus* 
the writer had the opportunity to examine and discuss an NAA computer program which, it 
was learned, has been developed during the past year or so. It differs from DEPRES in two 
major respects. First, it simulates repressurization of the CM and pressurization of the IA1 
as well as CM depressurization. Secondly, tire effects of upstream pressures and tempera- 
tures are considered in determining ECS flow rates. This latter difference gives a slightly 
conservative flavor to DEPRES results when the ECS is used to maintain cabin pressures. 

Although a direct comparison of results was not possible, one set of data was examined 
which seemed to be quite close to the conditions used for a DEPRES run. Foi a final pres- 


4 “CSM Depressurization Considerations for Astronaut Pad Abort/* Case 330, by T. A. 
Bottomley. Jr., BeUromm Memorandum for File, dated March 29, 1066. 
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sure of 0.1 psia, DEPRES predicted a depressurization time of 1864 seconds with the ECS 
on whereas the NAA program predicted. 1780 seconds. Results for an intentional cabin de- 
pressurization, with no attempt to maintain cabin pressure through the use of the ECS, showed 
very close agreement, the times required to reach 0.1 psia differed by no more than a few 

seconds. 

The two advantages that DEPRES possesses are its clarity and the ease with which 
changes can be accomplished. The NAA program has been developed and modified by sev- 
eral different engineers and is not yet officially documented. This, when added to the multiple- 
purpose nature of the NAA program, makes it soinewhat more difficult to see what is going on. 
The fault could be remedied, just as DUPRES could be changed to give it a repressurization 
capability. 

It seems unlikely. though, that NAA will make use of the. DEPRES format since it lacks 
the degree of sophistication which tlieii ptogram contains, duett a continuing need for the 
calculations, it seems more probable that thev will devote some effort toward improving their 
own program. 

It is of interest to note that NAA also has a boost and reentry program for CM pressure. 
A brief look indicated that it has the- same advantages and disadvantage's as the pressurization- 
depressurization program. That is. it is available, fairly sophisticated, but hard to follow. 


CONCLUSIONS 

Siuclv of ou-pad depressuii/ation tunes lot the CM c ame about as an adjunct to the writer s 
activities with the Emetgetu v Kgicss Wot king Group of the Apollo Launch Operations Com- 
mittee. As a result of the MSC.data and subsequent work with the DEPRES program, it was 
recommended that an I'.IWC action item on the subje. t beclosed. This memorandum will serve, 
in part, as a final report to the Chairman of the EF.WCi in support of the closure. In addition, 
Ligates ft and 4 should serve as an adequate planning tool for determining depressurization 
times under v. limits. uoii-M.iiul.uii conditions, l ot a given cabin pressure, they will yield a 
good estimate of the time requited to open the sule pleasure hatch using either the cabin 
pressute relief valve ot the pntue fitting on the hatch. 

Further work with Dl'PRFs is planned in suppott of an investigation of ECS capabilities. 
Depressurization times vvtll be developed as a tunc turn of nticromotooroid puncture size, and 
impacts on emergent - a in-flight pou edmes will be sought. 


A.M-gmp 

Attachments 
Appendixes \-D 


S E. (.. Miller 


Copv to Me-.sts. I . B. Beniamin - N \SA MM 
C. IE Bolender - N \V\ MO-1 
I . E. Dav - NAS \ M\1 
1. k. Holcomb - NASA MAO 


C. Bidgood 

D. R.. Ilagner 
J. J. Hibbeft 
V. C. Hittinget 
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T. A. Keegan - NASA/MA-2 

S. T. Beddingfield - KSC/KB-4 
F. W. Horn - KSC/DK 
C. A. Turner - KSC HC/GE 
J. C. Wootton - KSC DB 

R. J. Gillen - MSC EC9 
C. M. Jones - MSC/FL 
R. I). Langley - MSC/ES 
J. P. Loftus - MSC/PM5 
F. .H. Samonski, Jr. - MSC/EC9 
R. S. Sayers - MSC/CF-24 
C. C. Williams - MSC C.B*7 


B. T. Howard 
P. R. Knaff 
J. Z. Menard 
1. D. Nehama 
T. L. Powers 
I. M. Ross 
T. H. Thompson 
G. B. Troussoff 
R. L. Wagner 
Department 1023 
Department 2032 
Central Files 
Library 


APPENDIX. A 


THEORY OF DEPRESSURIZATION CALCULATIONS 

The mass flow of a compressible fluid through an outlet from a reservoir is given by 



where 

K - orifice coefficient 

A - area of the outlet 

g = acceleration of gravity 

Pj - pressure of the fluid in the reservoir 

p - density of the fluid in the reservoir 
~ pressure of fluid outside tin* reservoir 
v ratio of specific heats of fluid 


Putting 
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ni = t exp 


- t exp 


we have 


and the ratio, e determines the character of the flow. If 


the velocity of the fluid through the orifice is equal to the velocity of sound, and m 
is constant and equal to 


m* - «* oxp 


- e * C\p 


l'hen. the mass flow depends only upon the parameters of the fluid and of the reservoir. 
(Dimensional units fot this Appendix will be found in Appendix D.) 

THE DF.l’RKs PROGRAM 

An early version of the 'MWKY.S program is contained in Appendix Basically, ^the 
program assumes that an outlet ot area A. is opened at time equal to zero. The C.M cabin has 
a volume of V and is initial!* at |»«-un' P and temperature 1. A. 1 00% oxygen atmosphere 
,s assumed, when, e the values for R and ( AM *i.e. y). PO i* the pressure of the flu, d out- 
side the cabin, and G is the acceleration of gravity. A final value tor- density of the fluid 
i‘ lh e cabin (RHOFh corresponding to a cabin pressure of 1 1.8 psia for the present case, 
is used to determine when the < ale illation should end. 

When the computer is instructed to ever ute the program, an initial value of fluid density 
In the . abtn «Rli<» is calc .dated. If RUO is less than or equal to RHOK the value of N U.e. 
d ipserl time in tenths of a second*. RIU) and P are printed. 11 not. a mass flow rate (QM 
ibromrh the outlet is computed, and a new value of RHO is obtained, assuming that the flow 

<»n, .. *.0^. «>» » ^ **»« 

and iterations continue until the termination niteria is met. N, RHD and I are printed (Very 
second. 


5 f se of a .01 second t line- interval did not ailed results significantly. 
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Appendix C contains a more recent version of DEPRES. While the basic iterative process 
is the same, a number of refinements have been added. These are listed as follows: 

1. The constant orifice coefficient was replaced by K - .85 - .22 EPSI.ON (i.e. .220, 
this being a linear approximation of Shapiro’s curve* for the variation of Orifice coefficient 
with pressure ratio. 

2. A program path was created which approximates the behavior of the Environmental 
Control System. It includes a cabin pressure regulator with a flow tate (CP REG) which in- 
creases, linearly, from zero to full flow between pressures P 1 and P^ and is turned off at P 5 . 
An emergency inflow regulator, with flow rate EIREG, opens in a similar fashion between P 3 
and and stays on until pressure P g is reached. The Environmental Control System can 
be shut off at any pressure by setting a \ariable named PSTOP. TOTAL is the maximum 
flow rate from the Service Module Regulator. It is used to replenish the amount of oxygen 
(OTANK) m *he surge tank when EIREG is on. If the quantity OTANK falls below a certain 
amount (EMPTY), then the total flow from the Environmental Control System (QP) equals 
TOTAL, assuming that the system has not previously been shut ott. Losses due to normal 
cabin leakage (QLEAK) and metabolic usage (QMETA) are also considered. 

3 . A test was included to see if .the \alue of .EPS LON is such that sonic flow exists in 
the orifice. If sonic flow exists, m .(i.e. M in the program) assumes a constant value, corre- 
sponding to in the calculation of QN. 

L A vatiable (1EC.S) was included to specify whether the Environmental Control System 
is turned on {-D or off pO). When 1ECS 1, \alues fot QP, OTANK and QN are printed at 
time intervals of one second. 

The net result of these refinements is to give HEP RES the capability of simulating con- 
ditions not only on the launch pad but in outer space as well. Then* is a large amount ot 
flexibility built into the program, flu* values ot both constants and variables can be changed 
qtiiekl v and easily . 


®Asi her II. Shapiro. “ I he IHnamic** and l’h< rmodvnaniu s nt Compressible Fluid Flow, 
Yolunu* I. I lie Ronald Pu ss (.nmpanv, New Yoik, 1MVI, page 1 00 . 
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(depressurization assumed to be complete 
AT AN OVERPRESSURE OF O.l psi.) 





FIGURE 2: DEPRESSURIZATION CURVE WITH 6.2 PSI OVERPRESSURE 
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(DEPRESSURIZATION ASSUMED TO BE COMPLETE 





( DEPRESSURIZATION ASSUMED TO BE COMPLETE 
AT AN OVERPRESSURE Of 0. I psi.) 
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CF23/C . D. Wheelwright 

OMlONAl FOftM MO. 10 
MAT 1**1 fOltlOH 

CSA Mm* (41 crt) 101-11.* 

UNITED STATES GOVERNMENT 

Memorandum. 


To : GA /Gemini Program Office 


date: Jan. 26, 1965 


FROM : CA /Assistant Director for Flight Crew 


In reply refer to: 
CF23-5M-5 


subject: Ejection seat catapult rocket fire flash effects on Gemini suit material 

Before a full scale 100 percent 0 2 , 14 psi "off-pad" abort test is con- 
ducted on the tower at China Lake, it was decided to conduct a series of 
pilot tests in. one of the small chambers at MSC. Five 6-inch by 6-inch 
swatches were made using the materials in the Gemini thermo integrated 
space suit (outer layer HT-1 nylon, 7 layers of mylar and interpressure 
vessel). One 6-inch by 6-inch swatch of the outer parachute pack and a 
miniature parachute pack were tested in the same manner. 


The .7 swatches of materials, 5 similar to the Gemini space suit, 1. simi- 
lar to the parachute pack, and 1 the outer parachute pack covering, were 
tested in a 100 percent O 2 , 14 psi environment for high temperature flame 
effect. Each swatoh was tested separately in a small chamber. The swatches 
were placed in. the chamber and the chamber was evacuated to 5 mm Hg and 
left for 5 minutes to insure complete out-gassing of the swatches. The 
chamber was brought to ambient with 100 percent 0 2 and the swatches were 
soaked for 5 minutes. At the end of the 5-minute soak, the chamber was 
again evacuated to 5 mm Hg for 5 minutes. The chamber was brought to 
14 psi with 100 percent 0 2 and the swatches soaked for 30 minutes. At the 
end of 30 minutes, a propane flame with a flame temperature above 1, 800°F 
was brought into contact with the swatches. Each of the 5 suit swatches 
were brought into contact with the flame for 0. 5 second, 1 second, 2 
seconds, 3 seconds, and 5 seconds respectively. The parachute, pack outer 
material was in the flame for 7 seconds and the simulated parachute pack- 
age for 2 seconds. 


The results were: 


a. No scorching occurred before 3 seconds in the flame. 

b. Burning occurred after 5 seconds for the suit material. 

c. Smoldering occurred after 7 seconds for the parachute outer 
pack material. 



d. No effect was noted to either the parachute canopy or the pack 
during a 2-second flame contact duration. 


Buy US. Saiings Bonds Regularly on the Payroll Savings Plan 
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The attached photographs show the res Jts of the above test. All the 
materials Were in contact with the flame considerably longer than the 
suit or parachute would be during an "off-pad" ejection. The maximum 
duration that the man is partially engulfed in the flame ih an M off*pad n 
aoort will be 0.01 second (10 milliseconds). 

Tiic results of these tests indicate that during an ejection, the fire 
flash of the ejection seat catapult is not of sufficient duration to 
cause the space suit to burn. Therefore, the test recommended in para- 
graph 1 is no longer considered mandatory and a decision to run the test 
must bo based on program considerations. 

/ s / D. K . Slayton 

Donald K. Slayton 

Enclosures 2 
ec: 

AM/D. O. Coons 
AM2/G . F. Kelly 
CB/A. B. Shepard 
A. L. Bean 
CF23/J. C. Joerns 
EC/R. S. Johnston 
EC 4/ F S. Dawn 
EC8/E. M. Tucker 

C F 23 tCDWhcelw right :bsf 1/22/65 
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OPTIONAL form no to 
MAY t«» COITION 
OSA OCN ftt» NO V 


»oib-to? 


UNITED STATES GOVERNMENT 

Memorandum 

TO : Mr. S. Beddingfield, KB-4 .. DATE: March 8, 1967 

from : KSC Fire Protection Officer, RF-1 

SUBJECT: Fire Extinguishers used on 2 04 incident. 

1. Attached is a copy listing the conditions found on each extinguisher 
used on the 204 incident. 

2. All extinguishers were out oi date in accordance with the last 
date of inspection according to Ah \1 92-1 dated 15 January 1964, 
Section D, Paragraph 6-16 (1), Page* 6-6, which states all exting- 
uishers should be inspected monthly. 

3. We are holding these extinguishers under bond until notified in . 
writing by proper authority to release them. 

4. Some of the discrepancies noted might have occurred during or 
after their use, (i. e. , pins bent or missing, defective plunger, etc. ). 



L 
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JLC-34 - - Z04 
Bonded Extinguishers 
Exajnin^d by KSC Fire Service 
2/Z8/67 by Inspectors Weber and Olssoh 

Conditions Found 


Pirr 202 


2 

Tag. No. 93 

15 lb.. CO,? Used 

1 . 

Factory stamp number 

1 5-206C378 

Z. 

Hydrostatic 

10/65 

3. 

Stencil Inspection date 

9/13/66 

4. 

Last Inspection date 

12/1/66 

5. 

Empty weight 

27-1/4 lbs. 

6 . 

Full weight 

44-5/8 lbs. 

7. 

Weighed at KSC 

31 lbs. 

8 . 

Discrepancies 

Out of date. 

9. 

Useable remaining CO^ 

Emptv (18 seconds gas only) 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olssdh 

Conditions Found 


Pirr 203 


Tag. No. 93 


15 lb. CC>2 


Used 


1 4 Factory Stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining COz 


15-224028 
1/65 
Si 1766 
No tag 
27-1/2 lbs. 
44-7/8 lbs. 

30 lbs. . 

Out of date 
Totally empty 


10. Recharged discharge time 


28 seconds, good CO^ 



1 
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L 0 34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


Tag No. 93 

Factory stamp number 

Hydrostatic 

Stencil Inspection date 

Last Inspection date 

Empty weight 

Full weight 

Weighed at KSC 

Discrepancies 

Useable remaining C0 2 


15 lb. C0 2 Used 

l 5-2 52929 
8/65 
12/3/66 
12 / 1/66 
26-1/2 lbs. 

43-5/8 lbs. 

32-1/2 lbs. 

Out of date 

Empty ( 14 seconds, gas only) 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and OlssOn 

Conditions Found 


)5 Tag No. 93 

1. .Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining C0 2 


15 lb. C0 2 U sed 

15-220110 
12/64 
12/ 22/ S6 
12/1/66 
27-1/4 lbs. 

44- 5/3 lbs. 

31 lbs. 

Out of date, horn split badly 
Empty (12 seconds, gas only) 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


>6 Tag No. 

1. Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining CO^ 


15 lb. CC^ Used 

HH 26440 
11/62 
8 / 22/66 
12 / 1/66 
Not legible 
Not legible 
32 lbs. 

Out of date, defective trigger 
plunger 

Empty (20 seconds, gas only) 
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LC-34 - * 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


Pirr 207 


Tag No. 4 3 


15 lb. CO^) Used, 


1. Factory stamp number 

2 . Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 
6.. Full weight 

7. .Weighed at KSC 

8. Discrepancies 

4. Useable remaining CO> 


USA- 165 35BN 
1/.64 
9/66 
12 / 1/66 
25 lbs. 

40 lbs. 

39-1/2 lbs. 

Out of date, defective trigger 
plunger 

21 seconds, good CO^ 


i 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Oisson 

Conditions Found 

Pirr 208 . Tag No. 94 15 1b. C0 2 Used 


1*. Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining CO^ 


15-224214 
1/66 
8 / 1/66 
12/4/66 
27 lbs. 

44-3/ 4 lbs. 

29-1/2 lbs. 

Out of date , band broken 
Empty 



LC-34 - - 204 
Bonded Extinguisher s 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Oisson 

Conditions Found 


Log No. 9 4 

Factory stamp number 
Hydrostatic 
Stencil-Inspection date 
Last. Inspection, date 
Empty weight 
Full weight 
Weighed at KSC 
Discrepancies 
Useable remaining CO 2 


15 lb. C0 2 Use 

15-39-926 

8763 

8 / 9/66 

9/30/66 - on tag 
23-3/4 lbs. 

38-3/4 lbs. 

35-1/2 lbs. 

Out of date 

19 seconds, good CO 2 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and.Olssori 

Conditions Found 


10 

Log No. 94 

50 lb. CO z Used 

1 . 

Factory stamp number* 

TC-2807 

2. 

Hydrostatic 

10/59 

3. 

Stencil Inspection date 

12/1/66 

4. 

Last Inspection date 

12/1/66 - Wood 

5. 

Empty weight 

137 lbs, (cyl. ) - with cart 160 lbs. 

6. 

Full weight 

137 lbs, (cyl. ) 

7. 

Weighed at KSC 

205 lbs (cyl. and cart) 

8. 

Disc repancies 

Out of date, discharge lock pin 
missing 

9. 

Useable remaining CO 2 

Empty (1 min. 42 sec. gas only) 

1 . 

Actual empty weight at KSC 

104-1/2 lbs. (cyl. ) 

2. 

Actual empty weight at KSC 

45. 5 lbs. (cart) 

3. 

Actual empty weight at KSC 

150 lbs. (cyl. , cart and hose) 


10. Recharged discharge time 1 min. 46 sec. , good CO 2 



LC-34 - - 204 
Bonded Extinguishers. 

Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 


Conditions Found 


Log No. 94 

Factory stamp number 
Hydrostatic 
Stencil Inspection date 
Last Inspection date 
Empty weight 
Full weight 
Weighed at KSC 
Discrepancies 


Useable remaining Dry Chem. 


30 lb. Dry Chem. Used 
Ansul, Met*X 
None 
6/64 
8 / 10/66 
12 / 1/66 
Not marked 
Not marked 
42 lbs. 

Cartridge punctured, Cylinder 
marked by stencil M ABC Dry 
Chemical" 

Visual inspection - approximately 
2/ 3rd$ full of agent 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 


Conditions Found 


Pixr. 212 


1-5 lb. CO£ Used 

1. 

Factory stamp number 

1 5-223723 

2*. 

Hydrostatic 

10/60 

3. 

Stencil .Inspection date 

8/1/66 

4. 

Last Inspection date 

12/1/66 

5. 

Empty weight 

27-3/4 lbs. 

6. 

Full weight 

45-1/8 lbs. 

7. 

Weighed at KSC 

31 lbs. 

8. 

Discrepancies 

Out of date, no band or horn clamp 

9. 

Useable remaining CO£ 

Empty (6 seconds gas only) 

10.. 

Recharged discharge time 

29 seconds, good CO 2 



LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Oisson 


Conditions 

Pirr 213. Log No. 94 

1. Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighted at KSC 

8. Discrepancies 

9. Useable remaining CO? 


Found 

15 1b. C0 2 Used 

15-223653 
1/65 
8 / 1/66 
No tag 
27-5/8 lbs. 

45 lbs. 

31-1/2 lbs. . 

Out of date 

Empty (21 seconds gas only) 




LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 

Pirr 214 Log No. 95 15 1b. C0 2 . Used 

1 . 

2 . 

3. 

4. 

5. 

6 . 

7. 

8 . 

9. 


Factory stamp number 

Hydrostatic 

Stencil Inspection date 

Last Inspection date 

Empty weight 

Full weight 

Weighed at KSC 

Disc repancies 

Useable remaining CO 2 


HSC-2789SF 
6/63 
11/3/66 
No tag 
Not legible 
46 lbs. 
31-1/2 lbs. 
Out of date 
Empty 


U. 13 64 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


Log No. 95 


50 lb. CO^ 


Factory stamp number 
Hydrostatic 
Stencil Inspection date 
Last Inspection date 
Empty weight 
Full weight 
Weighed at KSC 
Discrepancies 


Useable remaining COj 


TT 7128. 

1/57 

8 / 1/66 

1 . 2 / 1/66 

Cyl. - not legible, with cart 148-1/2 Lb. 
183 lbs. (Cyl. ) 

194-1/2 lbs. (Cyl. and cart) 

Out of date, Hose pitted near 
connection to bottle, defective 
trigger pin 

Empty (1 min. 56 seconds, gas only) 


1. Actual empty weight at KSC 

2. Actual empty weight at KSC 


98 lbs. (Cyl. ) 

143-1/2 lbs (Cyl. , cart and hoSe) 


D 13 65 
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LC-34 - - 204 

Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


218 Tag No. 96 

1. Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. .Discrepancies 

9. Useable remaining CO^ 

10. Recharged discharge time 


223584 
1/65 
12 / 1/66 
12 / 1/66 
28 lbs. 

45-3/4 lbs. 

32-1/2 lbs. 

Out of date 

Empty (16 seconds gas only) 
35 seconds, good CO£ 


3-6 


LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 


119 

Tag No. 96 

15 lb. CC>2 

1 . 

Factory stamp number 

F-458277 

2.. 

Hydrostatic 

8/60 

3. 

Stencil Inspection date 

7/26/66 

4. 

Last Inspection date — 

12/1/66 

3. 

Empty weight 

Not legible 

6. 

Full weight 

52 lbs. 

7. 

Weighed at KSC 

38 lbs. 

8. 

Discrepancies 

Out of date 

9. 

Useable remaining CO^ 

Empty 
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LC-34 - - 204 

Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 


Conditions Found 


Tag No. 227 


1. Factory stamp number 

2. Hydrostatic 

3. . Stencil Inspection date 

4. Last Inspection date 

5. Empty weight 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining CO2 


15-176031 
2/65 
7/ 1/66 
2 / 1/66 
30-3/4 lbs. 
45-5/8 lbs. 
33-1/2 lbs. 
Out of date, 
Empty 


pin bent in head 


X 
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LC-34 - - 204 
Bonded Extinguishers 
Examined by KSC Fire Service 
2/28/67 by Inspectors Weber and Olsson 

Conditions Found 

Pirr Tag No. 228 _ 15 lb..CC >2 Used 

15-210863 „ 

12/64 
8 / 1/66 
12 / 1/66 
27-5/8 lbs. 

45 lbs. 

44-1/2 lbs. 

Out of date 
25 seconds good CO 2 


U Factory stamp number 

2. Hydrostatic 

3. Stencil Inspection date 

4. Last Inspection date. 

5. Empty weight . 

6. Full weight 

7. Weighed at KSC 

8. Discrepancies 

9. Useable remaining CO 2 


10. Recharged discharge time 31 seconds good CO 2 
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S ft ID 


APOLLO 

PRE-FII6HT OPERATIONS PROCEDURE 


FLORIOA 


NO. oioo 

DATE: November 1*, 1966 

TITLE : Originating arid Changirig Apollo Pre-Flight Operations Procedures 

i # am pose 

This procedure establishes the method of initiating, coordinating, publishing, 
and distributing new and revised Apollo Pre-Flight Operations Procedures (AFOP s). 

2. FORMS 

Apollo Manual Change Request (AMCR, KSC Form U-33NS - 7/66) 

3. DEFINITIONS 

Apollo 1^6- Flight Operations Procedure: A basic procedure necessary to manage 

the technical operation? performed at the Kennedy Space Center which requires 
joirit and/or concurrent action by NASA and NAA/S&ID. 11 Joint and concurrent 
action" as delineated herein refers to: direct participation by NASA and NAA 

in signature approval or acceptance stamping of a disposition, operation, or 
document . Examples that do not constitute joint and concurrent action are: 

(a) independent review and evaluation of prior actions, (b) receipt of documents,, 
and (c) needfto-know without direct participation. 

K, RESPONSIBILITY AND HANDLING 

0 k.l Cognizant NASA/NAA employees may propose a new procedure or a revision to 
an existing one. Proposals will be transmitted by preparing an AMCR in 
triplicate. NASA initiated AMCR’s will be signed by the origi&ator and 
approved by his supervisor. NAA initiated AMCR’s Will be signed by the 
originator and approved by his manager. One copy will be retained on file 
and two copies will accompany the procedure and be forwarded to ‘RASA 
Spacecraft Operations Procedures Control Office or the NAA ft'.ocedures 
Representative as applicable, A clearly stated reason for the proposal 
will be included on the AMCR. 

0 U.l.l Proposed new procedures or revisions will be reviewed by NASA 

Spacecraft Operations Procedures Control* or the NAA Procedures 
Representative, to determine if they (l) contain joint or concurrent 
action as outlined in paragraph 3 above, (2) duplicate or conflict 
with existing procedures, (3) conform to established format. Pro- 
posals that are not valid will be returned to the originator with 
reasons for the rejection stated. on the AMCR. 


Revision: Remove and destroy APOP 0-100, dated December 13, 1965, end replace with 

this issue. (8 indicates revisions. Retain Appendix A dated December 13 > 19«5. 
Revised to update signature requirements, organisational titles and provide 
for the use of Addendums. 
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h 1.2 NASA Spacecraft Operations Procedures Control will forward 
coordination copies of NASA originated procedures to the 
NAA Procedures Unit and applicable NASA coordination points 
requesting consents be returned cr. the due date specified. 

NAA Procedures Unit will forward copies to applicable NAA 
coordination points, 

l.l." The KAA rt-ocedur.es Unit will forward coordination copies of 
KAA originated procedures to the KAAA Operations Procedures 
Control Office, and applicable .KAA coordination points re- 
questing comments be returned on t-.o due date specified. 

U l i, Comr.e.ts submitted will be clearly stated, referencing specific 
' ' paragraphs, giving reasons, and offering alternate instructions 
where possible . 

U.l.t Comments to the draft must be returned by the due date. If 

comments are not returned, ccr.cnrrer.ee with proposals will :e 
assumed.. 

1.1.6 Vd’or: the coordination period has expired, the comments received 
K ili be -eviewed and coordinated with the affected groups. _ 

Those deemed applicable will be incorporated into the procedure. 

An attempt will be made to resolve conflicting comments _y 
means of telephone calls, meetings, etc. If conflicting 
comments cannot be resolved, they will be brought to the 
attention of NASA/EAA management for decision. 

h.1.7 Wien coordination is complete and conflicts resolved 01 

management decision made, the procedure will be typed by AAA 
fo- publication, signed by the NASA Spacecraft Operations 
P-oo-dure Control and the KAA Procedures Representative, and 
forwa-lcd to the NASA Manager, Test and Operations Management 
Office and the T’AA Di.ector of Apollo JSM Operations for approval, 
signatures . - 


,/w,. revisions (i.e., rrairunatical corrections, format corrections, and 
word chances tnat have, inly a minor effect on the intent oftheprocedure) . 
mav be issued as pen and ink changes upon approval of the NASA Spacecraft 
Procedures Control and the KAA Procedures Representative. 
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Date: November t, 1966 


if, 3 Interim Procedures 

. i+.3.1 APOP' s may be published on an interim :asis upon approval by 

NASA/NAA Management. Requests will le forwarded on an AMCR 

0 to the NASA Spacecraft Procedures Control or NAA Procedures 

Representative as applicable; however, action may be initiated 
by a verbal request and confirmed in writing on an AMCR prior 
to publication. NAA originated AMCft's for interim publication 
must be signed by a NAA/rF manager or above, 

0 b.3.2 NASA Spacecraft Procedures Control ar.d NAA Procedures Repre- 

sentative will obtain preliminary approvals of interim pro- 
cedures by the most rapid means available. 

3. 3 When preliminary approvals arc obtained, ‘.he procedure will 
be distributed as an interim procedure with a life span of 
30 to 60 days. The expiration date will be noted on the first 
page under the publication date, Approval signatures will he 
the same as for a regular procedure or revision. 

h.3.U The life span will serve as the coordination period. At the 
end of this interim period, the procedure will be issued as a 
regular procedure incorporating changes or published as is, 
if nc comments are received. If an int'erim procedure is un- 
resolved, conflicting points will be referred to NACA/NAA 
management for decision. 

0 1+ ,U Addendums 

h.h.l Certain key procedures require frequent revisions to accurately 
reflect the latest change in the NACA/NAA operations. These 
revisions include both minor and major changes in procedure 
and* depending upon the circumstances* may need to be issued on 
an emergency basis. To expedite this kind of procedural updating 
and to avoid the frequent and time consuming retype and reissue 
of lengthy procedures, such revisions may be published as 
addendums. However, addendums will be used only as a last resort 
and under emergency conditions when time will not permit a 
normal revision or interim publication. 

b.h.2 The addendum will normally le a one or two page ‘statement of the 
changes being adopted. The paragraphs affected will be clearly 
referenced and the new or revised information will be clear ly 
stated. 

h.h,3 Requests for publication of revisions as addendums will he pro- 
cessed in the same manner as ether proposed revisions (see 
paragraph h.l). However, action may be initiated by a verbal 
request and confirmed later in writing on an AMCR. 
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b.b.L T1A3A spacecraft Procedures Control ahd the EAA Procedures 

Representative will coordinate the proposed addendum and obtain 
r.ccessery approvals. E< rinally addenda changes will receive 
‘•egular coc Miration. however, when operational requirements 
uictate immediate publication, coordination similar to that 
fo*' interim procedures will be used. (Reference paragraph 
- 

b # l,5 Aher. approvals are c.t&ined, .the addendum will be typed on 

multilith mats and signed by KA&A Manager, Test and Operations 
Management Office and the NAA Director of Apollo CSM Operations. 

A. 1.6 Following the publication of an addendum, the procedure 

affected will be revised as soon as practical, incorporating, 
the revisions outlined in the addendum. 

1,5 Distribution and Control 


it. 5.1 Request to be placed on distribution for the APOP’s will be 
made by memorandum and submitted to the NASA opacecraft 
Procedures Control or the KAA Procedures Representative, as 
applicable.. 

U.5„2 The NAA P'ocedures Unit will maintain complete history files 
of all APOP's and will be responsible for the publication and 
distribution. 

1.6 - Format 

h-, 6.1 When preparing a draft for a proposed procedure, th£ originator 
should organize the material into a format as shown in Appendix 
r, A’*. Paragraphs should be numbered using the decimal .system, 
and when possible, four decimal places should not be exceeded. 
Information such as lengthy Forms Guide Instructions, Flow Charts, 
List of Eames, Categories, etc., should be omitted from the 
basic instructions and included as an Appendix. 
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APOLLO 


PRE-FIIGHT OPERATIONS PROCEDURE 



FLORIDA 


NO. 0-202 
DATE * May 13 , 1966 

TITLE I Operational Checkout Procedure 

1. . PURPOSE 

This procedure establishes the ii'thods for the preparation, processing, release, 
and use of Operational Checkout Fror* lures-. 

2. REFERENCE DOCUMENTS 

2.1 Apollo Pre-Flight Operatic ; c Procedure T-501, "Work Authorization - TPS" 

2.2 Apollo Documentation Procedure Ko. 2 

2.3 Apollo GSE Plan S&ID 62-l4'-C 

2.4 APOP 0-201, “Access Contro of Test and WorK. Areas" 


3. FORMS 


0 


3.1 Operational Checkout Procedure (OCF, Form KSC 11-16a) 

3.2 Parts Installation and Removal Record (NAA Form FLA-62) 

3.3 Apollo Launch Operations T<st Summary Sheet (KSC Form 0T-109) 


4. DEFINITIONS 


4.1 OPERATIONAL CHECKOUT PROCEDURE (OCP) - An engineering document which 
provides detailed instructions to personnel for operational checkout and 
verification of equipment curing site activation, pre-launch, launch, or 
post-launch operations. 

4.2 OPERATIONAL CHECKOUT PROCEDURE CHECKLISTS - A checklist especially designed 
to supply the necessary information to accomplish routine tas* -n a 
particular Order, prepared pn an 11 x 17 sheet and providing fer inspection 
buy-off. 


4.3 INTEGRATED OPERATIONAL CHECKOUT PROCEDURES - An OCP which unites ‘two or 
more Apollo Command and Service Module (CSM) systems or unites CSM systems 
with the booster. 

4.4 DEVIATIONS - A change toa published OCP, such as changes in equipment 
lists, test parameters, sequences added or deleted or modified by order of 
occurrence or content to permit accomplishment of the test. Obvious errors, 
such as typographical errors, wrong page numbers, etc., are not considered 
deviations. . 

Revision? "Remove and destroy APOP“c-2027 da Ted February 4, 19567 and replace with 
this issue. 0 denotes revisions. Detain Appendix A and B, dated February 4, i 960 . 
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U.5 REVISION - Technical changes including permanent deviations published 
in page form for insertion into a published. OCP. 

4.6 RE-ISSUE - A complete re-writc of an OCP published to supersede a 
previously released OCP. 

4.7 APOLLO OCP CONTROL GROUP - A .ioint NASA/NAA Management Committee 

responsible to assure timely and technically adequate OCP's and to 
establish policy concerning \*AA Florida Facility (FF)/Kennedy Space 
Center (KSC) OCP's. . • 

5. GENERAL REQUIREMENTS 

5.1 OCP’s are based on NAA Process Specifications. Those applicable should 
be referenced in the OCP by document number. 

5.2 A series of OCP's for each v.hicle will be prepared and released at 
the Florida Facility in accordance with OCP requirements as specified 
in this and referenced documents, 

5.3 OCP's will (l) provide detailed step-by-step delineation of required 
personnel activity for the operation, assembly, handling, or test of the 
equipment and for system(s) involved, (2) provide for insertion of 
program requirement record data, (3) provide NASA/NAA Engineering and 
Inspection acceptance, (4). provide for safety of .personnel and equipment. 

5.4 Ground Support Equipment (GSS) nomenclature will be standardized in 
accordance with Reference 2.3. The GSE i^odel number and title will be 
listed in the special equipmnt section. In the procedure section, the 
model number and abbreviated title will be used. 

5.5 All OCP's will include the f relieving statement: "NAA supervision and ; the 

responsible NAA test engineer are directly responsible for the safety 

of all NAA personnel, safe working conditions, and implementing all 
safety requirements". 

5.6 All safety requirements will be considered in the preparation of OCP s, 
and the OCP originator will :oordinate the procedure with the NAA/KSC 
Safety Offices and affix his signature to the FF "Safety Office Sign- 
off Statement" (file card) prior to publication. 

5.7 Any OCP which involves any cf the critical operations described in 

Reference 2.4 will be designated on the front page as follows: This 

Test Frocedure Is a Critical Operation" 

5.8 Qnergency shutdown procedures (sequentially if necessary) will be 
included for all equipment. 
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$.9 Applicable KSC/NAA f.aJrty Directives will be referenced and complied 
with or waivers will \ <-■ obtained, prior to commencing the test to 
ensure safe operation: . 

5.10 Notes, Cautions and Kernings will not be numbered within the OC?, but 

will be set apart fror the text t\y placing them in the center of the ps^e 
above the procedural : \ ep as shown below: 


An operation or special requirements, etc., in which no 
danger exists but. which, if not accomplished, may cause 
inconvenience, delay, or invalidation of test. 

CAUTION 

Operational stef practice, etc., which, if riot strictly 
adhered to or ot served, could result in damage of equipment . 

WARNING. 

Operational step practice, etc,, which, if not strictly 
adhered to or observed, could result in. personal injury . 

5.11 Illustrations will be used only to aid in the overall clarity of tr.e 

text when necessary ar i will be referenced in the text, but in no case 
will they be used as directives for accomplishing work. 

RESPONSIBILITIES AND HAND!!? G 

6.1 Preparation, Proceseir and Release 

6.1.1 OOP's to accemt : ish work tasks are developed to support' a 
specific Fiorina Operations Flow Plan. Titles and numbers arc - 
provided for the OCP Control Group for review and approval. 

6.1.2 OCP outlines are prepared by the NAA Systems Engineer, reviewed ay 
the NASA Engineers, and submitted to the OCP Control Group for 
review and appr *val. 

6.1.3 Rough drafts f c v each individual OCP are prepared with text and 
illustrations er. outlined in Reference 2.2. 

6.1.U Rough drafts ar»* forwariei through the NASA to Electronic ^ata 
Processing (EDI ' for prreossing in flimsy print-^ut iorm. 
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6.1.5 Flimsies are forward'd to the TIM Documentation Support Group, 
who send copies to S/ stems Engineering » N M Quality Engineering, 
NAA Safety, Downey, Engineering, and NASA Technical Liohary 

for distribution to <T»C Engineering, NASA QC , Safety, and 
Manned Spacecraft Oiter (MSG) Houston. 

6.1.6 Review comments frorr those agencies listed in b.l.b are returned 
to the responsible NIA Systems Engineer. The responsible Systems 
Engineer then develops a master review copy which is reviewed 

and signed by the incut agencies. On integrated procedures, a 
formal review is be! i for final comments and sign-off. 


6.1.7 NAA Documentation Support Group attaches a cover sheet and 
releasing Field Engineering Drier (FEO) - see Appendix A - to 
the signed master flimsy, and -btnins appropriate NAA signatures. 
Following NAA sign-< ff, the signed FEO is released by NAA 
Configuration Centre 1, and a copy cf the released FEO is provided 
for Documentation Support at tne time of release. The master 
flimsy and cover sheet, are then given to the NASA tor procurement 
of appropriate signatures as directed by the NASA/NAA OCP Control 
Group. The released. EEC is maintained by Documentation Support 
until the OCP is submitted to Technical Services (TS) for 
publication. 

6.1.8 When ail signatures wo affixel to the cover sheet, and the 
package i3 returned *c NAA Documontat ion Support, the master 
flimsy- is forwarded through the NASA to EDP for processing of 
final offset master, for printing. 

6.1.9 The finalized offset masters, the signed-off cover sheet, and the 
released FEC are provided to TS for publication and distribution 
30 days prior to to. # . 

6.1.10 TS is responsible fir OCP distribution directed by the NASA/NAA 
OCP Control. Group; in addition, three (3) published copies will be 
forwarded- to each T* rt Site <VP Coer iinator . 

Deviations to OOP's 

6.2.1 All deviations will be recorded on pre-printed deviation sheets 

and will become an » ffirlai part cf the record copy OCP. Pretest 
deviations will be written by the Systems Engineers; the de- 
viation ..ii . w:' • . ■ • * 1 uun'w • M-al »■ 

per item); and a ,:cpy will re given to Inspection prior to 
Parting the t^st. 




6.2.2 Deviations tha* occur during the test will be recorded by t..o 
Systems Engineers or NAA OOP WTiter if one is acsignevi tc tr.e 
test (integrate l tertr. only). When the requirements for a 
deviation becen*- know:., the Syr terns Engineer w.ll be r.eu:V'.. 

Th* Systems En ( .inecx or writer Will assign a ucvla* .on number &r. . 
inspection vil record tie number in the recon copy CCP. If 

no writer is \ igned. the Systems Engineer will rea l...e ;*.;• 

OOP, issue dev «tioi r. .inters , ana notify Inspection wiu vil. 

record the hum "v u: swu«vl ub»ve, At no time will n test ee r.el.„ 

up to record d- viat * 011 ? cn an. official deviation sr.eet. .’..is 
can be done up *m p < ’ ioti of the test. 

6.2.3 Upon comp let u f t r» si all deviation sheets v. 11 ee -a*; . 1 * t ; 

and -signed a. ! furagrapn 6.2. ^ and tuiv.ei ^v»r 

Inspection t<> in the record copy 02P. Dt' v 1 1 \\ m ss.eots 

are self-rolen • * •• : i» 10 1 require an EEC. 

6.2.4 It is the reap- Mbtii;;. of the Systems Engineer to assure tr.ai 
properly appro • deviation shebt.s nbe supplied t.o Inspection 
and to NAA Doc* : sent nt w n Support following completion of li.e 
test. No OCP t ill be bought by Inspection until off:c;a. 
deviations are roviio: iy engineering for A IX deviation, notes* 
during perform re <f t h» OCP. 

6.2.5 Approval signature. for deviation snoots will be as f« How..; 

for Systems t.e * of specific systems sections of ire rpr »: : 

OCP* s - NAA an NASA System Engineers; for control .u d .or.s of 
integrated >OT - NAA T« st Project Engineer (TDK) a:.i NASA 

Spacecraft Toss conductor (bTC); for electrical ana necnun.oal 
check, lints - IA\ ard NASA system engineers. 

6.2.6 Deviations thn* shout 1 e** incorporated m like AT 1 •* for .tv 
CP M should be larked PKKrANKNT and later i ncorpora: e ; : ,\ NAA 
Documentation ; upper t into t.he applicable tVT ana release 1 o. 
accordance witi Paragraphs i*.l.i' through o.l.d. Poviat io:u. that 
are "one time inly" items are recorded on tne dovwitio:. sheet 

ns Temporary Deviations. No further action is required or. 
Temporary Devi? ♦ ions. 

6.3 Open Item Review 

6.3.1 NAA service en* Mice ring will maintain current TAT ft boon statu, 
and will publi.h \ daily status report, ("fink sheet"), Only 
TFV' 1 5 DR* s an DRSP's will be statused. 

6.3.2 Completed OCr’. that are still open will be revtevei f u* cor.- 
straints. Spr< iti l .attention will te given to the open, non- 
transfers l ID’ * - . 
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6*3*3 Review ot‘ open PIRR 1 .. and TIFt* £ and shortage sheets will be 
accompli shod by the :;AA .System: Engineer prior to the Open 
Item Review, Any co draining shortages, PIRR’s, or TIR‘s will 
be listed by the Sys ems Engineer and submitted to the Test 
Project Engineer (TP :)/Spacecreft Test Conductor (STC) at the 
Open Item Review, 

6. 3.*+ The open items revie.- will be cot.. acted from the status report, 
and constraining itens will : lifted on a separate sheet, or 

the status report may be 'mar'Kec: up accordingly. The determined 
constraints will be istecl, by the TPE and STC, and pub- 

lished to insure, tiia cbr.opnt ratei effort is applied to those 
items. 

0.3.5 NAA and NASA engines - ng wii: : ign the cover of the reviewed 

status report alony :.t.h ihe TPE and STC. The signed copy of the 
status report will b • pi Led with the record copy of the 0C? 
upon completion of t test, 

6.3.6 NAA Project Engineer fig ana NASA Engineering must approve the 
Open Item Review She t by signature, prior to beginning the 
test. The original ;ignect copy of the review sheet will be 
filed with the recor l copy of the OCP upon completion of the test. 

6.3.7 NAA Technicians will work requ:rei constraints *'ur DAAA/AAA 
Inspection Acceptance 

6.U All tests will be conduct e 1 ry the NAA TPE and NASA STC. The TPE and STC 

may delegate their duties n ; necessary . 

6.5 Quality Control Responsibilities during Ten* 

6.5.1 Quality Control resp u.nibil: Mes after satisfactory completion 
of an. OCP step or operation nr** ar, fellows: 

6. 5. 1.1 NAA Inspection will enter acceptance stamp impression and. 
date after '*ich operation requiring verification on each 
horizontal, line do::. meted for NAA inspector and at the 
bottom of e ich comp ie ei page of the OCP. 

6. 5. 1.2 NASA Inspection will conformance stamp each line item 
requiring NUA inspection verification during all C3M 
testing and on G3E testing designated as NASA Mandatory 
Inspection Points (M?). 
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c c \ o uv en NASA MP'r. hav? lot been entered in the NASA b^ocK ior 
6,5 ‘ 1,3 (^GSE OCP, :AA Quality Control will double stamp, date ana 
enter N/R i-. each NASA Quality Control Block after s.amp...,, 
the NAA Inrpuctor block. 

6 5 1 U When an inspection stamp entry is required ior venf-ca.-o.. 

5 or wiSessi , S of an option occurring at a remote area, 

which is re uoved from the location of the Quality Control 
buy-off cop,- of the OCP, the inspector will verify over . 
the Operatj n Intercom System (OIS) the satisfactory * 

of an opera; ion, and Will affix a function^ tes- inap-C-.o.. 
stamp impr' rr.ion to the verified step in the OCP. *ne 
NAA final a ceptancc stamp will not be used for. veri..ca .o., 

over the 013. 

6 5 1.5 Recycles,. r-.utdowns at the end of shift or subsequent, re- 
5 starting of test at tne beginning of the next test sniit 

do not require deviations since these situations do 1 . 0 . 
exceed nor change tnc scope of the test as specuiea oy , 
e.g., CSM p -wer may be removed at the end .of a a h.ft to 
secure from the test until the next shift starts. A 
tiirfe CSM peer may be reapplied and the test resumed w»er. 
it was terminated. No deviation is required for either _ 
the power down or pow-r up. However the point and 
events will be recorded in the record copy and will be ..o„ t u 
in the OCP Test Summary Sheets. 


6 . 5 . 1.6 


The followi r 
as specific : 
record the t 
as follows: 

subsequent* 

due to test 
problem can: 
Number, etc 
(d) at int 
more them 1 
of a sub-se 
only be re<~ 
The date is 


nr time entries will be required on certain ■*.? 
i. During the test, the NAA Inspector *ui 
time, usin.t the ?U-hour clo ck system, ir. t..e 
( a i in the time column adjacent to tne ii.. 
entry on each page, (b) at stop ar.d restart 
i "holds." (In addition, a reference to tr.e 
..sing the hold will be noted; IDF Number , uev.a 
(c) at the start and completion o. oeq-c., 
t’-rvals of 5 minutes as an objective, but not 
1- minutes between sub-sequences. Ur tri< - a ' r *~ 
fiuence does not exceed 5 minutes, tne time t.ee. 
r orded once for that particular sub- sequent, 
s, net required for this item). 


m Additional time recording may be necessary. 

( ) critical points in the OCP. The above t.x.c re- 
quirements are to be considered as minimum. 


Revision; 


’ " , q rv\*T v nf A POP 0-202, date a May 13 « 
r^e d ^r;^. R^ised^to incorporate the Functions. 
Inspection Stamp. 0 denotes changes. 
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(:?) Th- uat e will be included wi in the 

first. and last time entry during cucn 
P^-hour period and at the. end cf the OOP. . 

6.5.2 All deviation entries cn the Quality Control buy-off ecp.\ c:‘ -;.v. 
OCP will be verii led by the responsible NAA inspector affixl..g 
the double stamp and date n-s .lucent to the entry. 

6.5.3 If an OCP is to \ r reru: a n* w *opy of the 0C? will Ve- .sea. - 

’'Inspection Copy*’ will br entered on the front cover of t.i.» 

OCP. along with t) « not.** i or "Run Number 2” and authority, 

6. 5. 3*1 Sequer.c* reruns will be indicated by the notation 
Run #;? * * Rur- ete. as applicable, enter- d or. 
upper r ,*ht por r icn of the page. 


6. 5. 3. 2 As deem- 1 practicable, use one of the fellow in*; m.: no-*, 
for doc **nonta+ion of sequence reruns and for ■ h- • run 

■ time In - Ivod: (a) File duplicate OCP pages 1; h-' 0 

indicat- rerut as in paragraph 6.5.3 *1> ana prooeea 
the non nl manner: (b) File a rerun time rcoore 

adjacerv to the OCP pare being reran, indicat-. r* run 
as in Paragraph 6,5.3»1> and log time as indicat- 
on the ‘'run tirv record. (Indicate accoptar.ce of 
each fe*un sequence on the OCP page). 

6.5.U When an OCP is d ^continued before completion th*- NAA 

Inspector will 

6.5.U.1 Enter " ii scon* rnu*»d" and reason for discortlnvia - ^ 

after 1 1 - last ^rt:.ry y and double stamp and ia‘c n. loa- 
the- ent \\ • 

6.5.14.2 When a' i i ncontiuu-'d test is resumed, the liAA TPK a... 
NASA ST' will be responsible for determining Us Jtp 
at whio tost in,* should resume; however, -all Ir/orir, 
Discrepv .ey Re-^r-is and/or Discrepancy Rocoris w. . 
will rc rain opo . against 1 the previous run ar^ /al l : 
until n : ipositior'd and satisfied. 

OCP Test Summary- Sheet 

After each OCP Test, the NAA TPt or his designated alt rat- will pro* »r- 
a Test Summary Sheet (signed by the NASA counterpart engineer) proved . < 
the information listed belcw. 
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;'oi* 

' approved 


NOni: Test Sununarit., tv ,„ tll in , . 

individual «,\ .-items b,y fy stems L'tigii- r, r .-u . .. urn'rove^ 

by the TPE tutl STC. approve.. 

6 . 6.1 Summary of mn.ior problem indicating: 

6.6. 1.1 Com native action 

6 . 6 . 1.2 Timt of occurrence 

6 . 6 . 1.3 Sequence 

6 . 6 . 1.1} Applicable TPS’s and IDR’s 

6 -. 6.2 Summary of rr-runs necessary to accomplish a given sequence of 
test successfully. 

6 . 6.3 A listing of all IDR’s that are transferred but not closed. 

6 . 6 . U Bar Chart to .ndicate tic actual order in which testing was 

• accompli shed, inclu'iir.j; actual test time. 

6.7 OOP Acceptance Criteria 

Following the compi. t ion of each OCP, NASA/NAA Inspection will close 
^ ord t c °J’y Kf after all of the following steps have been 
completed by stamru =• each Summary Sheet and by signature on the 
last Summary. Sheet . 

6.7.1 The checklist PIRR forms have been recapped for subsequent tests 
or operatic m . 

6.7.2 Sequences in t he OCP have been verified as complete. 

6.7.3 Deviations have been recorded And approved per Paragraph 

6.7. ^ OCP Test Date- Nummary Sheets have been completed and sicnea by 

NASA/NAA., 

6.7.5 Test Summary Sheets have been completed and approved., 

6.7.6 The Bar Chart has been completed in accordance with Paragraph 
6.b.4 above. 

6.7.7 IDR’s that hr ve been assigned to CSM or GSE categories are 
either closer: out or specifically di sposi t ioned to: 

6 . 7. 7.1 Elininate restraint on the next scheduled test. 
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6.7.V.-- Kef Leer tut subsequent. test, whici. will be restrained. 

Retest requit'v.ents following any p'.annei rework to 
insure ays tern readiness# 


Gu.er cate*:oi\\ 


IP:< * s have heei. c^os 


sed cut 


A ccr ->f t.:.e I DR log, each IDR, all deviations ana open iter: 
fQcm ». ee- file 1 ; with M e cicred cut OOP. 


Coord inat.ei r 
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NORTH AMERICAN AVIATION. INC. 

M’ACKftttd INFORMATION BY8TBMH DIVISION 


IMPLEMENTING INSTRUCTION 


THE FLORIDA FACILITY 


ho. 12*5 


Mrtmwwi (a) Florida Facil it Implement ing Instruction 12-1, 'Florida Facility 

Safety program" , + 

(b) Operations Syot*ms Safety Notieo l-o5> dated 2 a Juiy 

(c) Apollo Document t ion (l.ASA 'M$C) 

(d) Operations Cyst- tv. Safi:t;. l.aruibrok 

(e) S&ID Policy E-U.'K "Crew CnaH float ion and Environmental . 

Readiness for C’" \\ % :>' T**: iV , „ 

(f) S&ID Policy E-^ », "Kmpi*'V'v Q\n» ) it icatioii/Cert it ica 10 

for Critical Jo Ass •i-rn-M-ts" 

SUBJECT: Safety Criteria for’ u polio Command & Service Module and Saturn S II 

Operations. 

1. PURPO SE 

TM* procedure identifies co-tain operational areas that shaU bo considered 
hn-ardous or critical. It e. tablishes requirements to insure that . a.. • au. 
administrative procedures, t- st procedures, work processes, metheas, w , 
authorisations and corrects action deouments are reviewed to msun- t.. 
inclusion of the necessary s- fety eriUrta. 

2. SCOPE 

The requirements established in this procedure are applicable to ail pro, ’.ruxo 
at the S&ID Florida Facility ,nd will be implemented as appropriate b> 
operational activities. 

3. GENERAL 

o i The fdiowinp caterer , e. f Ape'.U Command & Service Module ana Saturn 
S^I operations are do, ,nated cri-ieai. Thera; opefat ions wi ; . -V. • > 

specific safety reviews ind must include certain spev.it ^ n qu,.r> ...e..to 
in preparation of proee -ires and related documents. 

1 1 1 Ordnance Svst','. - any epeiation involving the handl .ng , ; t rai.sp, rt 
3 * checkout of live ordnance devices. AUt ..... 

...... ,. ;i . u,n or ch ekout of an ordnance system after live ordnance 

i \ tvns hiivi 'n ns* nl 1 , 

3 1.2 Propellants - op. fa- ion involving the loading, download.,.,-. 

or systen Taet tv - ion wtft 'porat ing propellant s. 

3.1.1 Cvrogenics - an. opera* tot, involving the loading an t/or .town- 

l o a cU ng ~of the s’ vehicle and system aotivat ton 

t \ U Environmental 7 is - a, . envt r, ament .tl tests conduct c.t .,. an 
environmental 7 ••*-! w! •• eomb«,st ible gases or 

uti listed in ttc ** . er when a:. a.t..u.. . ..a *• 

altitude with p •••• •« «h. -'.ameer cr vmma • 


Tv*'w Troo^iiur*' 

Tom **»*»•» N.W t-«3 
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Subj : Safety Criteria for Apollo CSM h ; 

Date: . 27 January 1966 


II Operations 


No. 12-5 
Parse 2 


3 .1 .5 Hi-Energy Potential Systems - operations designated by the 
Systems Safety Engineer involving the operations of pressure 
systems or operation of gaseous systems utilizing tanks or 
reservoirs. 

3.1.6 Handling Operations - at y operatic n involving the lifting, 
hoisting, loading or trt nsporting of an ^nd item flight vehicle 
and such rt.uer- itmes as may be speci fic i ally designated by 

the System:-. Safety Engim'er. 

3.2 All safety requirements will.be considered in preparation of ail 
test procedures and work authorisation document,;;: Operational Checkout 
Procedures (OCP)., Detailed Opera’ i ig Procedures (DOP) , Detailed 
Installation Procedures (DIP), General 0[ rating Procedures (GOP), 

General Work Orders (GWO) , Tost I • : * ru» ior. s(TPS) , and Discrepancy 

Records (DR). Safety requircnci n will alr.r* be considered in revisions 
to OOP's, OOP's, DIP'S, and GOP’.-. The ci^inau r wilL coordinate test 
procedures (OOP's, Dip's, DOP’ .id GOP V. ) wit.n the Florida Facility 
Safety Office a^rt affix his si.-' •< u-t t» in. Florid: Facility "Safety 
Office Sign-off S- ■*. ement" (fil* 'ard), jric.- to publication. 

3.3 The responsible systems engines dill coordinate with the Florida 
Facility Safety Office for all * - .;t procedures (OOP’s, DOP’s, Dip's, 
and GOP's) for operations that lave been designated as critical. 

3.4 Safety, cnecklists will be used in 1 he preparation of test procedures 
(OOP’s, DIP’S, DOP's, GOP’s) am work authorization documents (TPS' s’, 

DR’s and GWO's). Safety checklist: will also be used in conducting 
the pre-operation review desciil t i in paragraph 4.7* These check). sts 
will be developed by the Florid; Facilit;. Safe- y Office in coordination 
with representatives from Operat j ons , Quni+y Assurance, Project Engin- 
eering and KSC Safety. 

3.5 The Florida Facility Safety -Off i ee will submit safety reports in accor^ 
dance with Reference (a). 

3.6 It is the responsibility of supervision to ensure that all personnel 
are certified or qualified to perform assigned tasks in accordance with 
References (e) and (f). 

4. INST ACTIONS 

4.1 Any test procedure which involve* any of th< critical conditions described 

in paragraphs 3 . 1.1 through 3 . 1 . ; will bo designated on the front page as 
follows: "This test procedure is a critical operation”. 

4.2 When a test procedure has been designated as "critical”, cautions and 
warnings .-.hall be used as necessary and precede critical steps. This will, 
ensure Vint the instruction is received prior to actual need. The words 
CAUTION a d WARNING shall be cer^fed on the page. 
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Date: 27 January 1966 3 

4.2.1 CAUTION: Used >rior to any operation that could result in 

damage to equipment if not followed. 

Example: CAUTION 

If Cl *-075 gage PG12 exceeds 170 PSIG 
report condition to test conductor, 

4.2.2 WARNING: Used >rior to any opjr&tion that coula result ir. 

injury or death ' o personnel if not followed. 

Example: WARNING 

High pressure gas will now be in 
lines G1 4017793 and G14-17798. 

4.3 The Operations Departme it will bt responsible for informing the Saiety 
Office of any simultaiv’ -,is operation to bo performed in the same area 
as a critical eperatim. 

4.4 Emergency shutdown pro^ * hires for all equipment will be inciu md in 
all test procedures. 

4.5 Applicable KSC and NAA ...fety directives will be referenced and complied 
with or waivers obtains I prior to commencing the test to ensure safe 
operations. 

4.6 It is the responr ibilit • of the Test Project Engineer to brief all per- 
sonnel involved in the .-nr, prior to participation, on a.il cautions ana 
warnings contained with * t h*- or- oedurc. 

4.7 Before each test design i 1 od a.*. t.ical, the responsibl- sy-i-r.n or 

test engineer will cond Kt a rat’ My review of the oporn.b . i. a; 
test team members. Tho present to include not only e. actuary 

engaged in the operatio i but also any others that may be requires, 
depending upon the natu ^ of the (operation (Project Engineer, Safety, 
Quality Assurance, NASA Representatives, etc.). The review shall cor.sis 
0 f a "talk through” of yie operation, a "walk through" inspection of the 
area, and a dry run of 'he operation by the personnel involved. 


For the General Manager 



Assistant General Manager 
Florida Facility 
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SECURITY OF OPERATIONS 

A. TASK ASSIGNMENT 


The Apollo 204 Review Board established the Security of Operations Panel, 14. The task assign- 
ment by Panel 14 was prescribed as follows: 

This group shall review existing security practices for adequacy. This includes such things as 
access control, personnel sign-in requirements, buddy systems, background investigation require- 
ments, etc. They shall also make responsible recommendations to the Board on changes to existing 
practices. 


EL PANEL ORGANIZATION 

1. MEMBERSHIP 

The assigned task was accomplished by the following members of the Security of Operations Panel* 

Mr. Charles L. Buckley, Jr., Chairman, Kennedy Space Center (KSCO, NASA 

Mr. William J. Horner, Jr., Kennedy Space Center (KSC), NASA 

Mr. Charles A. Bucket. Manned Spacecraft Center (MSG), NASA 

Mr. Howard C*. Matties, Headquarters, NASA 

Mr. S. Drake Ellis, Marshall Space Flight Center (MSEC), NASA 

Mr. Robert \V. Gaines. Lewis Research Center (LeRC), NASA 

Ft. Cot. William Dugan, l T . S. Air Force 

2. COGNIZANT BOARD MEMBER: 

Colonel Charles F. Strang, l\ S. Air Force. Board Member, was assigned to monitor the Security 
of Operations Panel. 


C. PROCEEDINGS 

E In response to the Board directive oi February 1, 1W>7, the Panels* task was outlined in detail, as 
follows: 

a. Conduct review of physical security practices at Kennedy Space Cehter and other appropriate 
locations supporting the mission. Ellis review would include, but would not be limited to, the 
following: 

(1) Launch Complex, including blockhouse, pad. and white room, access control system before 
and during the accident. 

(2) Sign-in procedures which wore in effect for persons having access to various critical loca- 
tions during the pro accident time period. 

EM Escort requirements that were in eftect at the Launch Complex. 

b. Examine the efforts of participating NASA management and security organizations aimed toward 
assuring the integrity and reliability of persons having critical access to key locations prior to and 
during the mission period. 

2. The Panel prepared a tentative tietailed schedule agenda and established milestones for the Security. 
Pant Eft deliberations and activities 


3. The Panel accumulated pertinent background data, such .is guard orders, access lists, samples of 
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badges, back-ground documentation, etc., for use by the Panel upon its initial convening. 

4, Attended to necessary security administrative ditties in support of the Board and other Panels. These 
reviews were conducted during the course of the Panel deliberations, reviews, analyses and interviews 
aimed toward determining whether a security- related factor caused or contributed to the accident. 

5. A concurrent and detailed analysis of the general security posture prior to and at the time of the 
accident was accomplished. The plans for subsequent operations and tests were also reviewed. 

(>. The entire Panel visited Launch Complex 34 (LC 34) area for direct observation of security posts, 
including observation of th£ eighth adjustable level of the service structure, white room, and spacecraft. 

7. interviews and discussions were conducted with representatives of supervisory and operational elements 
of the KSC Security Office and uniformed security (guard) forces to establish: 

a. The responsibility for (1) establishing security principles and guidelines and (2) monitoring im- 
plementation. 

b. The responsibility for implementation of principles and guidelines. 

c. The effectiveness of .the. management, structural, and .communications relationships between the 
KSC Security Office and the implementing organizations. 

8. An analysis was conducted of the various principles and guidelines designed to provide physical 
security and personnel access control involved in Apollo missions and their implementation by the 
uniformed security forces. 

9. Reviewed and discussed the KSC and Air Force Eastern Test Range (AFF.TR) regulations concerning 
the “controlled area" personnel access eoneept at Cape Kennedy Air Force Station, Analyzed and. dis- 
cussed the North American Aviation. Inc. ( \.\A) instruction concerning the “controlled area" concept. 

10. Interviewed the KSC Security Offiee representative concerning the concept and function of the access 
controls provided through use of the Apollo Saturn Operations Area Permit and the mechanics of 
implementing the “controlled area" concept at l.C 34. 

11. Reviewed security post requirements, post orders, badge and access control systems for the arrival 
and movement of flight hardware at Cape Kennedy and KSC’; the KSC Industrial Area locations, the 
Astronaut Quarters and Suiting Room at KSC, the Astronaut Win; and.LC locations such as the main 
gate, the blockhouse, ami various work levels of the Space Vehicle at the pad . 



12. The NASA lepresrntative in charge of the Astronaut Support Office at KSC. (Astronaut Quarters, 
Suiting Room, etc.) was interview rd concerning access controls, conn ot ol the Astronaut . Van; purchase, 
handling and preparation of astronauts* food (nun flight); occupational health examinations of Support 
Office personnel te g maids, cooks, stewards, etc.) kitchen and dining facilities; and the investigative 
program concerning the Support Offne personnel and the information resulting therefrom. 


13. The Panel: 

a. Analyzed the NASA NA \ Apollo Prelaimch Opet nitons Procedures concerning access control of 
test and work areas 

b. Interviewed tin 1 NASA Apollo 201 lest Supervisor concerning physical security and personnel 
access controls at l < 34. 

c. Interviewed the NAA pad leader^ concerning the NAA svstem of administrative access control 
of personnel to the service stnn tuie spaceci alt work areas, including the white room and Command 
Module 

d. Reviewed the Command Module Ingress Fgros Log maintained by NAA personnel. 

e. Interviews, an.ilvses, and review* conducted bv the Panel tit should be noted that Panel (i 
is a !«o londaeting an inqunv m this area* tetleiled that 

(!) In some tases, imltv iduab over whom the u»ntia« tot hat! not < xerused at cess control gained 

i 
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entry to the spacecraft areas on the fifth, sixth, and seventh adjustable levels; 

(2) No “off shift” log exists; 

(3) The Command Module Ingress/Egress Log in some cases failed to reflect: 

(a) the names of all individuals who entered the Command Module; 

(b) whether or not equipment or tools were taken into the Command Module; 

(c) that all equipment ot tools were taken cut or otherwise disposed of; 

(d) the time individuals irgressed and, or egressed the Command Module, 

(e) the authorization basis for individuals entering the Command Module, 

(f) sufficiently legible writing to determine the identity of individuals entering the spacecraft. 

14. An analysis was conducted of the investigative program which formed the basis for access to LC 34. 

A similar analysis was conducted of the system in effect at the Mission Control Center /Houston. An 
inquiry was conducted to verify the clearance and investigative status of a representative sampling of 
all persons who were at selected locations on the Launch Complex, in the Command Module, on the 
eighth adjustable Work level of the service structure, etc., prior to the accident. The Panel analyzed 
the benefits which can reasonably be expected to result from measures suggested in a letter of Decem- 
ber 30, 1966, from NASA Office of Manned Space Flight (OMSF) to selected Apollo contractors, 
emphasizing the need to be exceedingly selective in the placement of reliable and trustworthy persons 
at the launch facility during the critical period immediately prior to launch. The analyses reflected the 
degree to which a prior standard National Agency Check (NAC) investigation, was a reasonable pre- 
caution in controlling unescorted access to the Launch Complex. In most cases, the standard NAC 
relif d upon was the one which had been conducted in the processing of the individual s industrial 
security clearance for access to classified information. In these cases, the results of the NAC were not 
furnished to NASA. The last Government-conducted NAC Investigation relied upon for access vane 
from being current to in excess of ten years old. A sampling of such NAC’s on individuals at LC 34 
on the day of the accident established that a standard NAC is apparently not designed to include a 
check of pertinent files of all appropriate Federal agencies. These agency files contain information, some 
of which would be relevant in evaluating individual trustworthiness and reliability. 

15. Reviewed and analyzed the uniformed security force's General guard orders. 

16 Interviewed PA A Security policemen who performed security post duties at LC 34 to establish the 
individual officer's comprehension and understanding, of his responsibilities, and the extent to which 
actual performance matched assigned duties. Interviewed supervisory and patrolmen personnel concern- 
ing their actions on the day of the accident. 

17. Reviewed disciplinary action cases concerning uniformed security personnel resulting from minor 
instances of noncornpliance with their security post responsibilities at LC 34 m order to establish the 
degree of discipline at the Launch Complex. 

18. Representatives of the Federal Bureau of Investigation were interviewed concerning their prior in- 
vestigations of various types of incidents (thefts, fraud, malicious damage to Government property) at 
Cape Kennedy and KSC with emphasis on LC 34. They were also interviewed regarding their par- 
ticipation in the activities at LC 34 immediately following the accident. 

19. The Panel reviewed all statements taken by the Witness Panel for any items having a security 
implication. 

20 An analysis was conducted of pertinent incident reports and daily log sheets (prior to and at the 
time of the accident) maintained by the KSC Patrol and the PA A Security Police. 

21. Reviewed and discussed the NASA Headquarters Apollo Mission Failure Contingency Plan, and the 
KSC Apollo /Saturn IB Failure Investigation Plait. 
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22. Discussed approaches to personnel security investigative program to be used in future Apollo missions. 
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D. FINDING AND DETERMINATIONS 


1. FINDING 

a. The KSC Security Office: 

(1) Developed security principles and guidelines, concept for badge, access control systems, and 
security post requirements, and furnished them to the uniformed security forces. 

(2) Provided technical direction to the uniformed security forces and published physical and 
personnel security regulations, instructions, and notices. 

(3) Developed security procedures for each Apollo mission and issued a security plan setting 
forth prelaunch, test, and launch security requirements. 

(4) Periodically inspected the uniformed security forces. 

(5) Frequently surveyed the field and security post operations of the uniformed security forces. 

b. By contract, the uniformed security forces (PAA Security Police at Cape Kennedy, and the KSC 
Patrol at Kennedy Space Center) were responsible for the implementation of established security 
principles and guidelines. 



DETERMINATION 

The KSC Security Office adequately established security principles and guidelines and effectively 
monitored implementation of same. Uniformed security forces properly implemented these principles 
and guidelines. The KSC' Security Office, in a timely fashion, effectively emphasized with the uniformed . 
security forces, the importance of the forthcoming Apollo manned missions. 

2. FINDING 

Current written orders were in existence for all established security posts related to the AS- 204 
mission. The orders were furnished to uniformed security forces in a timely manner. The interviews 
and analysis of pertinent records revealed no significant instances rellccting a failure by uniformed 
security personnel to comply with their post orders. 

DKTF.RM1 NATION 

Uniformed supervisory security personnel were knowledgeable concerning their . responsibilities. Uni- 
formed security policemen understood their duties and performed satisfactorily. Operational security 
requirements placed on PAA were timely and adequate. Security post orders were realistic and adequate. 

X FINDING 

KSC Security personnel and or uniformed security personnel were assigned to all locations requiring 
safeguarding measures, including Launch Vehicle stages and spacecraft from the time of arrival at KSC" 
to time of the accident. 

DETERMINATION 

T he number of KSU Security personnel and uniformed security personnel utilized was adequate. 

4 FINDING 

Apollo Proflight Operations Procedures (APOP) 0*201, dated October 17, 1000, and January' 24, 
1007. concerning access control of test and work areas, required that: (l) access controls to spacecraft 
work areas be exercised by the contractor; (2) the contractor maintain a log of all personnel permitted 
access during "off -shift" non work periods. (3> the contractor control Command Module ingress egress, 
and maintain a log concerning same. 

DETERMINATION 

The procedures established in the APOP were not followed in that: (1) the contractor tailed to 
exerrise adequate access conitols on the fifth, sixth, and seventh spaced aft levels. (2) tire contractor 
failed to maintain an "off shift*’ log; ( L the Command Module ingress egress log was inadequately 
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maintained. 

5 - r*r- rr ” !^.S.r" c Z£f?'S’£ 

°™,z— z » tz ^ .w* «. — - «*■** <*— 

existed at the Mission Control Centcr/Houston.) 

w-m— “pp»" <» •'“ ° b i cciive * nasa n <s«««“ *•» ta 

taken to assign reliable ahd trustworthy persons to perform critical _WDrk_dyrtng mission 
“ "a N V^i to the Astronaut Quarter, and the Suiting Room was limited by an access list attached 

• « <-«*» — * in ,hdr <*-"*• 
* ** ■»■«- - *• - 

liability and trustworthiness of support personnel ut the Astronaut Quarto*. 


D Th^!^nel U t^ess controls for the Astronaut Quarters, the Suiting Room, and the Van were 
adequate. 

it is to be consumed by the astumuuts. 

N ASA tnaaagemeu, has in.nflieien. knowledge to fully evaluate the reliability and trustworthiness 
of support personnel in the Astronaut Quaiteis. 


RKFKRKV-fcS 


I'he following is an enumeration 
reportl. copies o! winch have been submitted to the Board. 


E. SUPPORTING DATA 


of referenced materials (which are not included as part of -this 


141 
14 2 
14 
14 4 
14 f> 
14 b 
14 7 
14 8 
14 -»> 
II U» 


Panel Preliminary Report Number 1, February l. H>‘u 
Panel Preliminary Report Number 2. l cbruaty 4. lf*bi 
Summary Panel Rqiort. February 0, 1%7 

Preliminary Panel Analysis Summary Report, l ebiu.m lb. 1. < < 

Summary of Panel Interview Buckley 

Signed Statement - Buckley 

Summary of Baud Interview Mot Hud 

Statement of l*lncf Merrill 

itcmiui 12 Scvuritv Plan, Octonei 14, 1 lb<» 

\S-201 Seeuritv Plan. December 14. 
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14- 1 1 Apollo Launch Operations Committee Meeting Minutes, September 20, 1966 

14-12 Proposed AS- 204 Complex 34 Security Controls 

14-13 Apollo Launch Operations Committee Meeting Minutes, November 1, 1966 

14*14 Proposed Security Controls for Complex 34 for AS-204 

14-15 Summary' of Interview ■ Evans 

14-16 Summary of Interview - Matthews 

14-17 Summary of Interview - Tatham 

14-18 Written Statement - Tatham 

14-19 Air Force Eastern Test Range Regulation 125-10 

14-20 Air Force Eastern Test Range Regulation 125T5 

14-21 Summary of Interview - Morford (No. 2) 

14-22 Summary' of Interview - Horner 

14-23 KSC. Patrol Synopsis of Events 
14-24 APOP Number 0-20 U October 17, 1966 

14-25 APOP Number 0-201, January 24, 1967 

14-26 Summary of Interview - Buckel 

14-27 Office of Manned Space Flight letter to Apollo Contractors 
14-28 Summary of Interview - Page 
1.4-29 Summary of Interview - Babbitt 

14-30 Summary’ of Interview * Curotoio 

14-31 Sample Pages irom Command Module Ingress/ Egress Log 

14-32 Summary of Interview - Furgason 

14-33 Summary of Interview - Smith 

14-34 Summary of Interview - Tully 

14-35* Summary* of Interview - Graham 

14-36 Summary of Interview Friedlandcr 

14-37 Security Post Orders - Altitude Chamber 

14-38 Security Post Orders - Astronaut Quarters 

14-39 Security Post Orders - Astronaut Suit Room 

14-40 Security Post Orders - Complex 34 Main Gate 

14 41 Security Post Orders - Complex 34 Rear Gate 

14.-42 Security Post Orders - Complex 34, 1st Floor Blockhouse 

14-43 Security Post Orders - Complex 34, Blockhouse Stairwell 

1 4-44 Security Post Orders - Complex 34, 4th Level '*T.L r ' 

14-45 Security Post Orders Complex 34, Roving Guard, 4th- 11th Adjustable 

14-46 Sec* lit v Post Orders * Complex 34, Roving Guard 27 foot level/ Adjustable 3 

14-47 Security Post Orders - Complex 34, Hvpergolie Area 

14-48 Statement PAA Policeman - Allen 

14-49 Statement PAA Policeman - Bilbrey 

14-50 Statement PAA Policeman Brewer 

14-51 Statement PAA Policeman - Darnell 

14 52 Statement PAA Policeman * Dasse, Lane 

14-53 Statement PAA Policeman - Hayes, O. B. 

14-54 Statement - PAA Policeman - Hayes. R. E. 

14-55 Statement PAX Policeman Hayes. R. K. (No. 2) 

14 56 Statement PAA Policeman - Hcnnigan 

14 57 Statement PAA Policeman - Nicholson 

14-58 Statement PAA Policeman Riddle 

14 59 Statement PAA Policeman Smith 

14-60 Statement PAA Policeman - Thomas 

14 61 PAA Security Police Blotter. January 25, 1967 

14-62 PAA Security Police Blotter Log, January 27, 1967 

14-63 Security Section Summary 

14 64 Secnritv Police General Post Instructions 


: t 


i 

* * 
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Memorandum for Record * Disciplinary Actions, February 14, 1967 

APOP G-100, November 4, 1966 

NAA Implementing instruction 4-4, July 13, 1966 

NAA FRT letter (Moore), December 22, 1966 

NAA FRT letter (Haight), December 22, 1966 

NASA Headquarters Apollo Mission Failure Contingency Plan 

KSC Management Instruction 1610.3 “Personnel Circulation Control and Identification", 

November 10, 1966 

Summary of Interview - Turner 

Statement - Turner 
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BOARD ADMINISTRATIVE PROCEDURES 


A. TASK ASSIGNMENT 

The Apollo 204 Review Board established the Board Administrative Procedures Panel, Panel 15. 
The task assigned for accomplishment by Panel 15 was prescribed as follows: 

This group shall establish and document administrative procedures for the Board to use. This 
includes activity such as procedures for the control of spacecraft work, logging and filing of ex- 
hibits, maintenance of log of Board activities, scheduling of meetings, preparation of agenda for 
Board meetings, arrangements for secretarial services, reproduction of material, etc. 

B. PANEL ORGANIZATION 


L MEMBERSHIP 

The assigned task was accomplished by the following members of the Board Administrative Pro- 
cedures Panel: 

Mr. A. G. Griffin, Jr., Chairman, Kennedy Space Center (KSC), NASA 

Mr. G. A. Huffines, Manned Spacecraft .Center (M SC), NASA 

Mr. \V. D. Moody, Kennedy Space Center (KSC), NASA 

Mr. P, C. Reed, North American Aviation, Inc. (NAA), Florida Office 

2. COGNIZANT BOARD MEMBER: 

Mr. E. Barton Geer, Langley Research Center (LaRC), Board Member, was assigned to monitor 
the Board Administrative Procedures Panel. 

C. PROCEEDINGS 


1. APPROACH 

To accomplish the basic task of providing Board Administrative Procedures the following approach 
was developed: 

a. IDENTIFICATION: Specific areas requiring rigid controls, definitive methods, or policy guide- 
lines to be controlled by the Review Board were identified. 

b. ASSIGNMENT: The responsibility for each procedure was assigned to a member of the Panel 
who assembled the pertinent information, prepared a draft procedure, coordinated with affected 
elements, and provided a finished procedure ready for implementation. 

c. SUBMISSION: The finished procedure was submitted through the cognizant Board Member 
to the Board Chairman for his signature. 

d. COORDINATION: Publication and distribution were accomplished through the Administrative 
and Secretarial Support Office. 

c. REVISION: Existing procedures were revised as required through the same steps as outlined 
above. 

2. SUMMARY OF ACTIVITY 

Panel 15 performed the task of providing Board administrative procedures and subsequent revisions 
as required. In addition, several other tasks were assigned which were performed by the Panel over 
and above the work statement. Periodic reports of progress were made to the Review Board through 
the Panel Coordination Committee and the cognizant Board member. Panel activities arc discussed 
in the following paragraphs. 

a. Twenty-five (25) Board administrative procedures were issued to cover ail phases of the Review 
Board’s activities. They were developed and processed in accordance with the planned approach 
discussed in paragraph 1 above. Periodic lists of the procedure titles and the current revision status 
were issued and distributed. Board administrative procedures are contained in Enclosure 15*1. 

b. The Administrative and Secretarial Support Office was established by Panel 15 in accordance 
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with Administrative Procedure 4. This support was provided on a two-shift, 7-day per week basis, 
unless otherwise required, with some third shift support. The support included secretarial services, 
arrangements for office space, furniture, office supplies, reproduction and graphics, mail service, 
and messenger service. 

c. The Photographic Data Control Center was established by Panel 15. Included were the devel- 
opment of a grid system to correlate photographs with spacecraft area, the handling and dis- 
tribution of photographs, and the maintenance of a film library. The latter two areas were cov- 
ered by Administrative Procedure 8. The negative and a print of all photographs are included in 
the Board's General File*. The total grid plan uses the North American Aviation top assembly 
drawing VI 4-000003 as a spacecraft base for developing the grid system. A set of photograph 
books are provided for each major grid area of the spacecraft Command Module and the Service 
Module. The appropriate individual spacecraft area grid plan is provided in the front section of 
each photograph book. Following is a breakdown, of. the major spacecraft areas which have been 
gridded and book sets provided. 

(1) For the Command Module interior: 

(a) Left Hand Equipment Bay 

(b) Lower Equipment Bay 

(c) Right Hand Equipment Bay 

(d) Couches 

(c) Aft Bulkhead (Floor) 

(f) Upper Bulkhead (At head of couches) 

(g) Main Display Console 

(2) For the Command Module exterior: 

(a) . Aft Girth Ring Area (Frames 1 through 24) 

(b) Top Deck 

(3) For the Service Module interior: 

Sectors 1 through 4 

(4) For the Service Module exterior: 

(a) Top Deck 

(b) Reaction Control System Quad Panels 

(c) Aft Area (Sendee Propulsion System Engine) 

(5) It was the policy that when any particular functional unit was removed from the space- 
craft for further study a separate photograph book was established on that particular unit if war- 
ranted by the number of -additional photographs. Following is a list of removed units for which 
separate photograph books have been established. 

(a) Batteries 

(b) Cobra Cables and Octopus Cable 

(c) C02 Absorbers 

(d) Inverters . 

(e) Environmental Control Unit 

(f) Engines (Command Module) (Pitch, Roll, Yaw) 

(g) Control Panels (Oxygen, Water) 

(h) Controllers (Rotational and Translational) 

(i) Floodlights 

(j) Hatches 

((>) Additional books on special subjects are as follows: 

(a) Lab Tests (Non-mctallic Materials and Flammability) 

(b) Special Tests (Suits-Static Discharge) 

(c) Crew Mobility Test in Mockup 2 

(d) Heat Shields Remov Us 

(e) Spacecraft 012 Movement to Pyrotechnic Installation Building 

(7) Other books available for reference include: 

(a) Spacecraft 012 before fire 

(b) Spacecraft 014 interior 
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(c) Mockups (No. 2 and Non*fnetallic Materials) 

(d) Set of documentary photograph books 

(8) A majdr part of the functional arrangement of the library reference and control system is 
based on the proper identification of each photograph. Each photograph is captioned on the re- 
verse side and includes the negative number, date and time picture was made, any applicable 
Spacecraft Test Preparation Sheet Number, and a brief subject description. All photographs are 

identified as Apollo 204 Review Board Material. 

(9) The two key parts of the captions are the negative number and subject description. 

(a) The negative number allows all negatives and one set of prints to be filed numeri- 
cally by the roll and frame number included as the last two parts of the three part negative 
number. All negative frame numbers are accounted for, including blank frames. 

(b) The subject description allows one set of photographs to be inserted in the approp- 
riate photograph books through use of the spacecraft area grid plan. Within, any particular 
subject area of a photograph book the photos are arranged in order of date and time. This 
allows review of subject configuration at any time since January 27, 1967. 

(10) Some photograph captions include the word "‘Stereo/* This indicated that a stereo slide 
is available for review. Ail stereo slides .are arranged numerically by negative roll, number and 
frame number in identified storage trays. 

(11) The original reel and any prints of required motion pictures are arranged in file by sub- 
ject description. Most of the motion pictures were for documentary purposes. 

(12) For control purposes a log book for the Review Board and each Panel was maintained 
to provide records of all photographs distributed from the library. Each log book includes the 
photograph negative number, the number of prints, the data and name of the person receiving 
the photographs for the Review Board or Panel. 

d Panel 15 processed letters, telegrams, and telephone messages offering assistance, recommen- 
dations, and comments relative to the Apollo 204 accident. All such correspondence was logged 
in a master log, and the author’s name was placed in an alphabetical file. Material received was 
reviewed, and, where appropriate, copies were forwarded to other Panels and Board Members 
for such consideration as they might require. Replies were prepared for the signature of the Board 
Chairman to all correspondence which had not been previously acknowledged or which required 
an additional acknowledgement. The log and file of all correspondence processed are included in 
the Board’s General File. 

c. Support was provided to the Review Board by periodically issuing approved schedules of work 
being performed as a part of the Review Board investigation. Information was collected, coor- 
dinated, displayed, and, after approval, published for distribution. 

f. The Audio Magnetic Tape Library was established by Panel 15 in accordance with Adminis- 
trative Procedure 22. It provided control of ‘.-inch voice transmission tape recordings relative to 
Spacecraft 012 during the Space Vehicle Plugs-Out Integrated Test January 27, 1967- A storage and 
playback capability in a centralized area was also established. At the conclusion of Board use, these 
tapes were filed with other reference data, relative to the Apollo 204 investigation. 

g. Numerous memoranda and telephone calls were provided by Panel 15 to clarify or interpret 
Review Board administrative matters where required. 

D. FINDINGS AND DETERMINATIONS 


Not applicable. 


E. SUPPORTING DATA 


Enclosure 

15-1 Board Administrative Procedures 
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APOLLO 204 REVIEW BOARD 
ADMINISTRATIVE PROCEDURES 

Access to the Review Board Meeting Room 
Access to Complex 34 

Access Control to Pyrotechnic Installation Building 

Apollo 204 Review Board Secretariat & Administrative Support 

Material testing in support of Apollo 204 Review 

Establishment of the Advisory/Group to the Apollo 204 Review Board 

Handling of Sensitive Material under the jurisdiction of the Apollo 204 Review Board 

Photo Support Service for the Apollo 204 Review Board 

Transcribing Apollo 204 Review Board Proceedings 

Control of Data and Documents 

Categorization and Control of AS 204 Material Required to Support the AS 204 Review 
Board 

Access to Apollo 204 Review Board Office 

Preparation of Apollo 204 Review Board Meeting Agenda 

Access to Spacecraft 012 

Official File for Apollo 204 Review Board 

Coordination Policy for Interviewing Witnesses 

Response to Offers of Assistance or Recommendation 

Use and Control of Task Preparation Sheets (TPS) 


Establishment of. the Panel Coordination Committee 
Establishment of Apollo 204 Review Board Panels 
Access Control to Service Module Disassembly Area 


ENCLOSURE 15*1 
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No. 22 


Control of Audio Magnetic Tapes 

Disposition and Storage of Physical Evidence 

Environmental Control System 
(ECS) Investigation 

Continuation of Testing in 
Support of Apollo 204 Review 
after tecess Of Board 


'S/ A. G. Griffin, Jr. 

Chairman, Task Panel No. 15 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 4, 1967 


Administrative Procedure Number 1, Revision A 
T TLE: Access to the Review Board Meeting Room 


SCOPE: 


POLICY: 


. Mice «nn Rriefins Roofn, MSO Building, KSC, which 

xsfizzr* ss z*. — *. — - - 

that the Board shall require its use. 

, . Access ,o the Review Board Meeting Room shall.be Unwed to the following per ■ 
sonnel: , 

a. Board members (see attached list) ■ 

b. Advisory Group members (per access list). 

c. Designated key personnel (per access lisi). 

d. Security, communications, and admin is.trati\ e personnel. 

e . other personnel summonedor approved by designated individuals (designating 
officials noted by asterisk on access list). 

2. Access will be controlled on a full time basis (24 hours per day! by a security 
monitor. 

3 . A log of all personnel not on the access list that are permitted entry will be main- 
tained by the security monitor. 

„ . .. . m .i i „. lv0 t he Meeting Room via the main door on the north • 

PROCEDURES: 1. Personnel will out ei ana ica\c uu s 

south hallway just east of the cafeteria. 

2. Personnel will clear through the security monitor priorjo entering the inner 
Meeting Room doot. 

and will he logged in and out at the security desk. 

be logged in and out at the security desk. 

5 . no access Us. will he changed only by Mr. K. B. Gee, ,« h,s desrgnated 

representatives . 

S l)i. Floyd Thompson, Chairman 
Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 2, 1967 


Administrative Procedure Number 2. Revision A 
TITLE: Access to Complex 34 

SCOPE: _ This procedure covers access to certain Complex 34 areas toi the period of time re* 

quircd by the Apollo 204 Review Board. 

POLICY: Access to the Service Structure, Ltnbilical Tower, ACCS Room, and pad areas adjacent 

to the structure will be controlled by six'cial security proteduies. 


PROCEDURES AND RESPONSIBILITIES: 


1. 'Hie service stiucime, umbilical lower, ACC'S room and pad areas adjacent to the 
structure will be Subject to a spot ial security control as delineated in the paragraphs 
below. Access to these areas will be subject to the apptoval of the test supervisor 
who. through NASA Senility, will provide instructions to the security guards concern- 
ing logging procedures and escort requirements Entry into areas other than the space- 
craft levels of the service stiuclure will be provided to those NASA and contractor per - 
sonnet who have a need justified through channels to the test supervisor. 

Access to service structure levels A-f>. A - 6. A -7, and A - 8 will be authorised only 
by a Board Member, a PaneLChainnau. R. A. lYtrone. C. Donnelly, or (L F. Page. 

Any work on or photographs of the spacecraft must be authorized bv a Board Member or 
a Panel Chairman. 

I . Responsibilities of Board Members and Panel Chairmen: Authorize, in writing, 
access to the spacecraft areas of the' sendee structure for purpose of photographing the 
spacecraft, or performing any work on the spacecraft. 

a. Authorize access to the spacecraft areas of the service structure for the purpose 
ot photograph v ot work oulv after levD'vviug wtitteu authorization signed bv a Board 
Member. 

b. Authoti/e act ess to tlu’ spaceiraft areas ot the sdvne sttuituie foi normal main- 
tenance ot safe' tv functions except tof wotk of tins natuie on the spacecraft ot its 
C.SE. 

i . Authorize access to the other port runs ot the complex under Special security con- 
trols for work ot an essential name. 

d. Provide the necessary instructions to the secuutv guards so that, all personnel 
admitted ate properly logged. 

c. Maintains a detailed log of all complex m uv ities and personnel movements within 
the area* undei special seiuiitv control. 

f. Btiefs personnel who have a need and authorization to enter the restricted areas 
as to hazaufs, restrictions and personal conduct. 


.ii 
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4 . Responsibilities of NAA Pad leade 


4 K^spous Kill n IV O 

. C a o of th o service structure for the purpose 

R^WIM* - NASA Security ttud VAX Security: 

a. NASA Security is provide a Security VnoTh^t sturdy specialist is 

. , . ,-s mtrolemen to be stationed as follows: 

b. p.\ A will furnish seven (/I pat role m< 


S . t. Barricade 
Post 1 West Barricade 

Post '1 j. ast Barricade 

Post 3 AC.CS Room 

Post l 

Pad Roving Patrol 
S. E. Base l.eg 

Platform A- g 

PAA will also furnish one patrol supervisor to inspect all posts and coordinate 
required changes to procedures. 


S Or. Floyd 1.. Thompson 
Chairman 

Apollo ‘10 1 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 6, 1967 


Administrative Procedure No. 3, Revision A 


TITLE: Access Control to Pyrotechnic Installation Building 

SCOPE: This procedure covers access control to the bonded area and on 10(> of the Pyrotech* 

nic Installation Building, herein after abbreviated P1B, for spacecraft work during the 
period of time required by the Apollo 204 Review Board. 

POLICY: . 1. Access to the P1B bonded area shall be limited to the following personnel: 

a. Members of Task Panel No. 4, Disassembly Panel (per access list). 

b. Board Members and designated key personnel (per access list). 

c. Other personnel requested and approved by designated individuals (designating 
officials noted by asterisk on access list). 

2. Access to the ..P IB bonded area will be controlled on a full time basis (24 hours per 
day) by a security monitor. 

3. A log of all personnel not on the access list that are permitted entry into the PIB 
bonded area will be maintained by the security monitor. 

4. Access to -MB Room No. 10b shall be limited to the following personnel: 

a. Dr. G. Kelly 

b. Other personnel requested and approved by Dr. G. Kelly. 

5. Access to PIB Room No. 10b will be controlled at all times by Dr. G. Kelly who is 
sole custodian of the key. Full time security monitor is provided. 

PROCEDURES: 1. Personnel will clear through the secutity monitor prior to entering the PIB bonded 


a. Personnel oil the access list will be issued a serialized PIB badge with 
blue stripes and may enter and leave the PIB bonded area as required. 

b. Other personnel requested and approved b\ the asterisked individuals on the 
list Will be issued a temporary serialized PIB badge with black stripes 

and will be logged in and out by the security monitor. Such personnel will be . 
escorted except for Government and Noith American Aviation personnel. 

2. Personnel will enter and leave the PIB bonded area \ia the oiusule door of room 103 
( see attached sketch). All other doors to the bonded area will he maintained in a locked 
condition except as required for equipment handling covered in paragraph 3. 

3. Equipment will be moved in and out of the PIB under the control of personnel on th< 
list \ ia the equipment door and located inside the PIB bonded area. 
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4 ; Personnel will not be permitted to enter PIB Room No. lOfi except in the presence 
of and with the express permission of Dr. G. Kelly. 

5. Changes to the attached access list can be made only by Mr. E. 6. Geer or his 
designated representative. 


/$/ Dr. Floyd f. Thompson 
Chairman 

Apollo 201 Review Board 


Attachments: .Sketch of PIB 
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APOLLO 204 REVIEW BOARD 
MARCH 8, 1967 


Administrative Procedure No. 4, Revision A. 

TITLE: Apollo 204 Review Board Secretarial and Administrative Support 

SCOPE: This procedure covers the arrangements for providing secretarial and administrative 

support for the Apollo 204 Review Board and task panels. 

POLICY: Secretarial support will be provided on a two-shift, sixteen hour per day basis (0800 to 

to midnight) near the Apollo 204 Review Board Meeting Room. (This support will be 
decreased to a one shift basis (0800 to 1 630) when the workload is consistent with this 
period.) 

PROCEDURES: 1. Apollo 204 Review Board Members and members of the Board Advisory Group 
will request secretarial and administrative support at Room No. 1805, MSO 
Building, telephone 867-5628/5611. 

2. Requests will be made to Mr. Dave Allen, the Administrative Officer in control of 
administrative and secretarial support, and in his absence, his designated representative. 
The requests will consist of notes, drafts, special instructions, tapes, letters and. 
reports. Stenographic and dictograph capability will also be provided. 

5. The administrative officer will provide an estimate regarding completion time and will 
make whatever reasonable adjustments are necessary to meet deadlines. 

4. The administrative officer will notify the requester upon completion of the work. 

5. Other services that will be made available include arrangements for office space, 
furniture, office supplies, telephones, reproduction, graphic, mail and messenger 
Services. 



/SZ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
MARCH 3, 1967 


Administrative 

TITLE: 

SCOPE: 


POLICY: 


PROCEDURE 


Procedure No. 5, Revision C 
Testing in Support of Apollo 204 Review 

This procedure is applicable to all elements of the AS-204 Review Board which require 
testing and/or analysis of sub-systems, components, and sample materials removed from 
Spacecraft 012 in support of the AS- 204 investigation. This procedure applies to Apollo 
204 material and components leaving the KSC area and testing which is required on-site. 
This procedure applies to Category A and B material as defined in Administrative Pro- 
cedure No. 11. 

1. Task panel chairmen are responsible for initiating requests for testing required in 
their areas. The requests will be submitted in accordance with procedures as outlined 
in the procedure section below. 

2. All proposed Spacecraft 012 hardware testing will be approved by the Apollo 204 
Board Chairman. The Apollo 204 Review Board Chairman will decide on a case by case 
basis if a S/C 012 hardware test is to be performed at other sites such as a vendor plant, 
on-site at KSC, or both. 

3. Wherever possible, two independent agencies will be required to perform analysis on 
sample materials. Whenever the quantity of material is insufficient to allow two tests, 

a single test may be conducted at KSC provided the test is witnessed by a representative 
of an independent agency. Examples of independent agencies available are: 

a. U. S. Bureau of Mines 

b. Air Force Materials Laboratory, 

Wright-Patterson Air Force Base 

c. NASA facilities other than Kennedy Space Center 

4. Examples of sample materials which may require independent testing and/or analysis 
are protective equipment, fuel, lubricants, metals, non-metals, electrical components, 
fabrics, and gases. 

Apollo 204 material procedure is shown in Attachment 1. 


/S/ Or. Floyd L. Thompson 
Chairman 

Apollo 201 Review Board 
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TESTING IN SUPPORT OF APOLLO 204 REVIEW 
ATTACHMENT 1 
MARCH 2, 1967 


PROCEDURE: 1. This procedure establishes the S/C 012 Equipment Sueening Committee and delin- 
eates the Committee’s authority. This procedure also establishes the system to be 
utilized in acquiring Board approval for the testing and analysis of ail S/C 012 Category 
A&B equipment for both off-site and KSC testing. 

2. The Screening Committee shall consist of the following personnel: 

T. Sasseen Chairman (KSC) 

D.Mayhew (MSC) 

D. Levine (NAA) 

3. The committee is responsible for reviewing equipment removed from S/C 012 in the. 
sub-system areas as listed in Appendix A and classifying such equipment as category 
A or B as defined in AS 204 Administrative Procedure No. 11. For the purpose of this 
procedure, equipment which has evidence of external damage and could be the cause of 
the fire is specified as category A. Equipment which has evidence of minor fire damage 
and obviously does not appear to be the fire origin is specified as category B. 


4. The result of this screening activity will be the preparation of an equipment screen- 
ing authorization form (appendix B)and a Material Release Record (MRR) by the appro- ^ 
priate subsystems engineer (as listed in appendix A) for committee approval. The MRR’s 
will be Submitted to the Review Board for ratification on a periodic basis. 

5. That equipment classified as Category B shall be sent to bonded storage after, 
external photographs have been taken. 

ft, That equipment classified as Category A shall be subjected to the following actions: 

a. colored photos of burned or damaged area 

b. X-ray penetration of damaged area 

c. removal of external appendage if it will permit better visual examination 

d. recommend return of equipment to manufacturer by submittal of an Apollo Space- 
craft Hardware Utilization Request (ASHl’R) 

7, It should be emphasized that all hardware that has identified data glitches from the 
OCP 0021 shall be fully investigated. In addition, items ot equipment that had pertinent 
open discrepant items shall also require full investigation. 

8. All hardware will remain in the bonded storage at the Pytotechnic Installation Bldg. 
(P1B) unless specific instructions have been provided by an approved Apollo Spacecraft 
Hardware Util i/at ion Request (ASHUR) authorizing off site testing for hardwatc being 
returned to the prime contractoi* subcontractor, vendor, or other tost agency. Testing 
accomplished on site (KSO will continue to utilize a TPS in accordance with Adminis- 
trative Procedure Number 18. 
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9. An ASHUR may be initiated by an Apollo 204 Panel Member but must have concur- 
rency by the cognizant NAA Sc NASA subsystems engineer and must be approved by the 
Chairman of Panel 18 or his designated representative. Final approval by the Apollo 
204 Review. Board is required. 

10. The ASHUR shall specify test requirements necessary to thoroughly analyze the 

system or component under investigation. The preparation of the test procedure shall . 
be the responsibility of the prime contractor, subcontractor, or vendor in conjunction 
with the NASA and NAA subsystem engineer. All test procedures shall require an 
acceptance test, as was originally performed, to be conducted. Government and NAA 
inspectors are required to witness all testing of category A equipment at the vehdor fa- . t 

cility with an agent of the Board who is designated to supervise and witness all off-site 
testing. If the acceptance testing results show no change from previously recorded data, 
all testing will be discontinued, the data package updated, the results documented .on 
the ASHUR answer sheet and the hardware, with all paperwork, returned to bonded 
storage at KSC. 

11. In the event an anomaly is discovered, a.failure analysis shall be conducted to 
determine exact cause of anomaly and positively explain that it is a result of fire 
rather than cause. In accomplishing this: 

a. Justify, if possible, continuation of the acceptance testing; 

b. If the acceptance testing cannot be continued, satisfy requirement to (1) stop 
and test and (2) return, with the properly updated documentation, to bonded storage 
at KSC. 

If, during the process of investigation, the test procedure requires modification, the 
NASA and NAA subsystems engineers jointly have the authority to change this procedure 
provided the test requirements, as specified on the ASHUR, are still maintained. Any 
test or procedural change which alters the ASHUR test requirements must be submitted, 
by a revision to the original ASHUR, to the Apollo 204 Board for approval. 

12. After completion of requested tests, test reports, as follows, are to be prepared by 
the test agency and signed by that agency, the cognizant NAA subsystem engineer and 
the NASA monitor: 

a. One- report is to cover test and inspection findings associated with the origin 
and propagation of the fire, the physical and functional condition of the equipment, 
and any unusual condition which may relate to one of the anomalies, discovered on 
$ 'C 012. Twenty (2(0 copies plus the original of this report are to be transmitted 
to the Apollo 20-1 Review Board by the. NASA monitor within ten (10) days after the 
item is received by the supplier, subcontractor or independent test agency. 

b. The second report is to cover other findings such as design, quality and fire 
survivability information. Two copies of this report arc to be sent to each 
cognizant NASA and NAA Subsystem Kngineer and three copit s are to be sent to the 
Panel 9 Chairman. The original will be sent to the Panel 17 Chairman. 
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13. Responsibilities: 

a. Originator 

(1) Based on an approved MRR, complete ASHUR form in accordance with 
Appendix C. . 

(2) Obtain signatures of the appropriate NASA and NAA subsystems engineers. 

(3) Forward to Panel 18 for approval. 

b. Panel 18 

(1) Approve or disapprove each ASHUR 

(2) Submit ASHUR to the Apollo 204 Review Board via the Panel Coordinating 
Committee for approval. 

(3) Maintain the Master file, status, and assure implementation of the require- 
ments as specified on the ASHUR. 

(4) Forward Board approved ASHUR to the Action Control Center for transmittal 
to the prime contractor, subcontractor, or vendor. 

(5) Receive appropriate test data, reports, and related documentation and make 
available to the Apollo 204 Review Board as required. 

c. Action Control Center 

(1) Assure that the business and contractual interfaces between the goyemment, 
prime contractor, subcontractor, and vendor are compatible. 

(2) Assume responsibility for shipment logistics. 

(3) Supervise the packaging. 

(4) Assure, in conjunction with the Apollo 204 Board and Panel 18, that the cou- 
riers accompany the shipment in accordance with Appendix G. 

(5) Assure that an ASHUR accompanies the hardware. 

(6) Assure that a DD 1149 is executed. 

(7) Assure that test data, reports (Appendix D) and related documentation is 
submitted to Panel 18 in a timely manner. 

(8) A log will be maintained for documenting each item shipped and for provid- 
ing evidence that the shipped component was received by the supplier. 

d. Couriers 

(See Appendix G) 
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e. Subsystems Engineers 

(1) Approve/disapprove all ASHUR's under his cognizance. 

(2) Reviews his hardware and screen into Category A or B. 

(S) Proposes and submits MRR to Screening Committee for approval. 

(4) Maintain status of all activities concerning hardware authorized for testing. 

14. Special attention to cartful handling of all S/C 012 parts will be provided in the 
following manner: 

a. Parts will not be moved from one area to another within KSC without being 
accompanied by a NAA or NASA courier. 

b A parts tag will be attached to each component and the reverse side of the tag 
will be stamped. “Apollo 204 Review Board Material." Each component will be 
stamped. 

c NAA/NASA Quality personnel will witness all packaging operations to insure 
good packaging and handling practices. Where special attention to Packaging is 
required. NAA Engineering will be requested to provide special instructions. . 

d. Prior to shipping, each package or container will ^be sealed and stamped by 
hoth NAA and NASA Inspection with words “NOT TO BE OPENED WITHOUT 
CONTRACTOR AND GOVERNMENT AGENCY INSPECTION WITNESS.” All 
material shall also be accompanied b, a teptesenutive 

the Board unless otherwise specified by the Board. A NAA or ACED or NASA 
Quality Control courier may be assigned to accompany each shipment to its des- 

tination. 

e. The Local Government Inspection Agency shall provide continuous (24 hour) 
inspection coverage while the hardware is being tested and/or analyzed.. 

f Prior to shipping. NAA and NASA Will notify the appropriate contractor and 
government agency Qualify Assurance representative at the destination of antici- 
pated arrival of the parts. 

g. Each shipment will contain a copy of the updated acceptance Data Package, 
ASHUR, and DD-1149 (shipping document). The courier accompanying the parts 
will hand-carry a copy of the DD-1149 for signature by the delegated contractor s 
representative upon receipt of the component. 

h. The properly negotiated DD-1149 master will be returned to the MSC Action 
center by the courier. 

i. Whenever possible. NASA aircraft or commercial aircraft will be 

or reserved for shipment of these items to assure expeditious and safe handling. 
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SUBSYSTEM ENGINEERS . 
APPENDIX A 



MSC 

KSC 

Steering 

D. Mayhew 

T. Sasseen 

Communication 

L. Luse 

T. Broughton 

Instrumentation 

F. Rotrammel 

W. Glusing 

Guidance & Navigation 

R. Gardner . 

J. Tadich 

Stabilization 8c Control 

R. Burt 

J. Stilley 

Environmental Control 

F. Samonski 

R. Hunnings 

Electrical Power System 

R. Munford 

M. Guidry 

Controls Sc Displays 

C. Creech . 

D. Grimm 

NONE 

Sequential 

G. Johnson 

M. Guidry 

Reaction Control System 

R. Taueber 

R. Butterworth 

Structures &: Mechanical 

P. Glynn 

H. Shoaf 

(IncL LES) 

Secondary Propulsion System 

N. Townsend, 

R. Butterworth 

Earth Landing 

R. West 

H.- Shoaf 

Crew Equipment 

F. McAllister 

J . Thomas . 

Experiments 

C. Vaughn 

J. Thomas 

Pyrotechnics 

W. Simmons 

E. Timmons 

SLA/Service Module 
(Panel 21) 

W. Pctynia 

D. Carothers 


NAA 

D. Levine 
G. Covington, III 
G. Covington, III 
AGED 
C. Conrad 
M. Stelzreide 
L. Updegraff 
C. Fischer 

R. Hartley 
J. Montgomery 
P. Hanifin 

D» Levine 
R. Hartley 
J. Montgomery 
G. Covington, III 
R. Hartley 
B. Haight 
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APPEND IX C 


INSTRUCTIONS FOR PREPARATION OF ASHUR 


A. ASHUR (MSC FORM I lhffl 

Numbers correspond to the numbers shown on each block. 

1 • Spacecraft Number. Insert the spacecraft numbe r to which the request 
applies (i.e.,. C$M- 012 or. 014). • 

2 * S-ttStem(s) Affected. Indicate the spacecraft system(s) affected. 

Identification number of the ASHUR will be filled in by Panel 18. 
The ASHUR shall be identified by a Series of numbers which reflect spacecraft number 
Those ASHUR* s initiated on Spacecraft 012, Mission 204 shall be numbered consecutively 
from 012500 to 012999 or Spacecraft 014, i.e,, 014500 to 014999. 

4. PurgQSfi. Specify the purpose of the ASHUR, i.e., one of the following; 

a* To investigate a suspect anomaly or malfunction, 

b. To insure that function or operation of the system or component was 
adequate for . the mission. 


c. To initiate a test and/or analysis of a system or component in support of 
Apol lo 204. Review. Board investigation. 

d. Other - specify, 

5. J^Stl f IQfl » This Space will be utilized for the Concurrency, by signature, 
of the NASA Subsystem Engineer, the NAA- Subsystem Engineer, and Panel // 18 . 

6. Description . The initiator of the ASHUR shall describe the test requirements, 
inspection, analysis, and disposition in detail. Sufficient detail should be indicated 
to convey exactly what is '•cquired. The description shall Include, but not be limited 
to, the following* where appl icable; 

a. SpecT fy cond i t tons . 

b. Instrumentation requl rements , including both spacecraft and GSE . 

c. Environmental requirements. 

d. Type or types of data required, i.e., magnetic tapes, Strip charts, etc, 

e. Input parameters to be varied and to what degree. 

f. Parameters to be measured. 


g. Specify time reference if applicable. 

h. Events to be simulated. 

». Special test procedures or instructions (or supplemental instructions as 
required) „ 


J 



2 


7. To Be Accomp I f shed Bv. Indicate which contractor or special facility is to 
accomplish this test. Indicate where the test is to be accomplished or the disposition 
location. If a failure analysis is to be conducted, indicate where this is to be 
accomplished. If it is a location other than those listed specifically, check “Other" 
block and indicate by name on line provided to the right. It is recognized that some 
facilities are better equipped for disassembly and/or failure analysis than others. 

Each case must be assessed as it occurs as to where the analysis will be performed and 
the recommendat i onS must be based on a thorough assessment of the best possible combina" 
tion of disassembly and analysis capabilities. The spacecraft contractor and the vendor 
of the failed component should be consulted prior to determining the locations for the 
various phases of failure analysis. Regardless of where each phase of the failure 
analysis is performed, it is required that NASA, contractor, and the vendor be 
represented . 

8. Name of the individual assigned as the point of contact at the facility where 
the work is conducted. J. C. Campbell, P|B, ext. 3515, 3779; will be MSC/KSC contact. 

9. Disposition of hardware after requested action has been completed. 

10. Requested 6v. ' nsert signature of individual preparing the ASHUR and panel 

number . 

11. Not applicable for purposes of this procedure. 

12. or 13 • .Signature of KSC/MSC action control authority is required. 

14. Tvoe of Action . Check the block which describes the type of action requested. 

There will be only one block checked for each ASHUR initiated. The testing block 
Should have "Project X" typed by it. 

15. Sheet _ of . Indicate the sheet number and total number of sheets* 

B. ASHUft Continuation Sheet (MSC form I I48A) 

Numbers correspond to numbers shown on sample continuation sheet. 

I . Spacecraft Number *• same -as paragraph A.) . 

2. SvStemfs^ Affected - same as paragraph A. 2. 

3. ASHUR Number * same as paragraph A. 3. 

k, NAA TPS Number - Appropriate NAA TPS number (s) assigned to hardware designated, 
i f appropriate . 

5 . Not appl icablc . 

6. Photograph Number - Applicable NASA photograph numbers, if known. 

7. Oescr jpt ion - Continuation of information detailed In the description of the 
ASHUR, MSC Form 1143, if required (see paragraph A. 6.) . In addition, the ASHUR continue* 
tion sheet shall be used to document the summary results of the tests, inspection, or 
analysis. These results shall be documented as soon as they are known and shall constitute 
a summary of the results. If the results are final, a statement shall be made to that 
effect, i.e., "This ASHUR is considered closed." Care should be taken to assure this has 
been done prior to being submitted to Action Control. For example, if the Intent Of the 
ASHUR is to disposition hardware, the continuation sheet should reflect the action taken 
with reference to applicable shipping documents. Action Control will be responsible for 
assuring that all ASHUR 1 s are answered and closed out, interfacing with the Integration 
Panel 13 and the Disassembly Panel 4, and th*-* Board, as necessary. 
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AMLLQ SPACECRAFT HAROIARE UTILIZATION REQUEST 
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ATTACHMENT 1 
APPENDIX D 


CONTRACTOR REPORT FORMAT RECOMMENDED FOR 
S/C 012 REVIEW 


SUBJECT: Type of work, location, systems anti job No. 

RELATED DOCUMENTATION: Include known failure reports, dis- 

crepancy reports, deviations, etc,, 
drawing numbers, pertinent specs, 
and technical information.. 


WITNESSES: 

1.0 Foreword 

1.1 Identify requestor, requestor organization, state 
general problem and when submitted . 

1,-2 State analysis or evaluation requested. Detail in 
steps if required. 

1.3 Briefly cite known failure history and/or previous 
tests performed. 

1.4 Other pertinent items. 

2.0 Configuration Verification (Part Numbers, Drawing 
Numbers , Specif ica cion N umb e r s ) . 

Investigation Procedures (Dealing with device itself) 

Evaluation Procedures (Dealing with related materials) 

Analytical Procedures (Dealing with chemical analysis) 

Describe field examinations, samples taken, equip- 
ment employed, consultations with outside personnel 
and other activities. Each distinct action shall 
be defined in a separate paragraph. 

3.0 Analytical Test and Results 

Describe results and relations between the various 
analytical tests. Correlation between chemical/physical 
findings and problem being considered shbuld be clar- 
ified. 
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ATTACHMENT 1 
Report Format 
(Continued Page 2) 


Cone lusions 

Concise statements in a natural order based on investi- 
gative and analytical procedures. If conclusions are 
assumptive in nature, so state and give reasoning for 
assumptions. In all cases provide a specific conclusion. 

Recommendations 

Should be applicable, constructive in nature and work- 
able. Applicability to other Apollo hardware should 
be identified. 


Signatures: 


Investigator: (Not above 

first level 
of Super- 
vision For 
Board Inter- 
rogation when 
necessary) . 


Concurrence: 


(Knowledgable 
of All Steps 
in Investiga- 
tion) . 


Approval: 


Witnesses: 


(Government 

Agency) 


(Contractor; 


APPENDICES AND PHOTOS SHOULD BE REFERENCED IN TEXT AND 
RELATED TO NARRATIVE TEXT. 



APPENDIX E 


NATIONAL AERONAUTIC} AND SPACE ADMINISTRATION 

APOLLO 204 REVIEW BOARD 


in AtPuv ntrtn to 

COURIER IIiS.IRUC.HSmS 


The courier Is appointed by the Apollo 204 Review Board to accompany 
the shipment of a specified piece of hardware to Its predetermined des- 
tination as outlined In the Administrative Procedure 5 and revisions 
thereto. 

The courier will report to the M$C Action Office at the PIB where he 
will be briefed by the MSC ASHUR Action Control, J. C. Campbell, PIB 
Room IQoA, phone S67— 35 1 5 or 3779. 

The courier will receive the package or container In the presence of 
the MSG Hardware Control Officer and the designated NASA Quality, Con*, 
trol Representative, 

The courier will sign for the package(s) and/or container(s) received 
on the 00 1149 and will receive an ASHUR, MSC Form 1148, approved by 
the MSC Hardware Control Officer. 

The courier will maintain positive control of the package(s) and/or 
container(s) entrusted to him. Special precaution must be taken If 
unchartered commercial transportation is utilized. 

The courier will notify MSC Action Center of his arrival by telephone 
AC 305, phone 867*7163* 3779, or 3515. 

The courier will witness the opening of the package(s) and/or contalner(s) 
in the presence of the receiving agencies and the Government Agency 
Inspection (Qua 1 i ty Control) Representative . 

The courier will insure that the 00 1149 master is properly negotiated 
and returned to the MSC Action Center, KSC , Room 2130. 

The courier will deliver a copy of the updated Acceptance Data Package 
to the Government Agency Inspection (Quality Control) Representat Ive. 

The courier will notify the Government Agency Inspection (Quality 
Control) Representative at the destination to telephone the Action 
Center, KSC, MS0B, telephone 867* 7163, to verify the final disposition 
stated on the ASHUR before compliance. 
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Administrative Procedure No. 6 


APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


TITLE: 

SCOPE: 

POLICY: 


Establishment of the Advisory/Group to the Apollo 204 Review Board 

a " impl ""' n,s,i0 “ ° f ' h< ftw Administrator's memorandum of 

1 . The Apollo 204 Review Board was established by the Deputy Administrator NASA 
da ted* February Instructlon 8621.1. By memoranda 

...v. ° 

C^onsukation W^h^he Ch ^ aPP ° inted “ rem ° Ved by the De P u 'y Administrator after 
consultation with the Chairman as necessary for the Board’s effective action. 

procedu,es ,o assure ,he “■ * 

^m^iSr^mre 3 .' 1 ? P ° lnl “ lk ' Sl . S “ ,e sach re R resent atives, consultants, ex. 
Ues of ml rt f °n T ° ffici,,s as r " )uired “ *«W«t the activi- 

pat, o! t S'a ™o,“ a " man Sl,a “ d " m ' ,he " d “ IiES “ d -ttponsibiltties a, 

€ The C K hairma n.^all keep the Deputy Administrator advised periodically con - 
rning the.organrtation.and operations of the Board and its associated officials. 

meiTOM^t^fd^covering^^ible^tM^on/rigmtOT 03 ^ ” d “ 

2. Pursuant to paragraph l.d. ( the Chairman has established an Advisory Grouo the 
“ p s o u':; h,th is sn ta " h - *• *• d »- - 

Representative • An individual representing a major element of NASA nr n .t.e. r 

p 

T “ “ adViS “ W ,hE A >»"° *» Review Roatd. 

^r,o7rr 1:= 

— e< -estigaiive action to be unde,. 
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Liaison • An individual representing an activity having a recognized interest in the 
Apollo 204 Review who attends general meetings of the Board for the purpose of 
familiarizing himself with the current Status of the Apollo 204 Review. Liaison 
personnel are empowered to coordinate with Panel Chairmen or Board Members, as 
appropriate, in areas of interest to acquire data that is Of interest to the activity 
represented by the liaison individual. 

Panel Chairman • An individual designated by the Board to serve as a manager to 
direct and coordinate the activities of the Panel to which appointed in accordance 
with the statement of work prescribed for the Panel by the Board. The Panel Chair* 
man reports directly to the appropriate Board monitor. Panel Chairmen will report 
to the Board, when required, on the progress of work and obtain Board appr.oval of 
work plans. 

Observer - An individual who attends. general meetings of the Board for the purpose 
of familiarizing himself with the current status, of the Apollo.204 review, particularly 
in the area of his expertise and responsibility. Observers are empowered to enter 
restricted areas, upon approval, in order to be able to assist the. Board or Panels, 
they shall also be prepared to submit to the Board, either orally or in writing, such 
reports and recommendations as the Board may require. 

Secretariat • Provides administrative, secretarial, clerical and other supporting 
services to the. Board and Advisory Groups. 

3. The Board and Advisory Group will conduct business, as a body, in the fol- 
lowing manner: 

a. A general meeting is a meeting of the Board, Advisory Group and other per - 
sons requested to attend for the purpose of conducting the business of the 
Board, establishing the record, presentations of panels and subcommittees, and 
Such other business as. is necessary. 


The Mission Briefing Room (MSO Building) is the place where the general 
meetings of the Board are held. 

b. An Executive session of the Board is a meeting limited to Board members, 
Counsel, and to individuals requested by the Board to attend. These sessions 
are held for the purpose of determining policy, formulating courses of action, 
deliberation on matters restricted to Board members, decisions as to the findings 
of fact, determinations, recommendations and other essential matters to be in- 
cluded in the Finat Report to the Administrator. 

Executive sessions will normally be held in Room 1814, MSOB, and at such other 
locations as the Board may designate. 


S Dr. Floyd I.. Thompson. Chairman 
Apollo 204 Review Board 
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Attachment A 

Apollo 204 Review Board : f j 

Admin. Procedure No. 6 

February 3, 1967 * k- >. 

ADVISORY GROUP ] : 

■ t 

« * 


Representatives 
Gen. C. H. Bolender 
Mr. C. Mathews 
Mr. R. A. Petrone 
Dr. J. Shea 
Lt. Col. W. Baxter 


OMSF, represents Apoll6 Program Director 

OMSF, Director, Saturn/Apollo Applications 

Director, Launch Operations, KSC 

MSC, Manager, Apollo Spacecraft Program Office 

USAF, Chief, Range Safety Office, Air Force Eastern Test Range 



\ 


t 


Consultants 

Dr. Frank A. Long 

Mr. J. Yardley 

Mr, G. W. Jeffs 

Alternate: 

Mr. R. L. Benner 

Mr. Irving Pinkel 

Mr. Thomas G. Horeff 

Dr. H. Carhart 
Mr. John S. Leak 


Vice President for Research and Advanced Studies, Cornell University 
Gemini Program Technical Director, McDonnell Company 
Chief Engineer, Apollo Program, North American Aviation, Inc. 

Assistant Chief Engineer, Apollo Program, North American Aviation, Inc 

Chief, Fluid Systems Components, Lewis Research Center 

Program Manager, Propulsion Engineering and Safety Division, Aircraft 
Development Service, Federal Aviation Agency 

Chief, Fuels Branch, Chemistry Division, Naval Research Laboratory 

Chief, Technical Services Section, Engineering Division, Bureau of Safety, 
Civil Aeronautics Board 


Liaison 

Mr, Duncan Collins Special Advisor, Secretary of the Air Force, SL Program 
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Attachment A 
Apollo 204 Review Board 
Admin. Procedure No. 6 
February 3, 1967 


Panel Chairmen 



Panel No. 

Panel Title 

Chairman 

1 

S/C and GSE Configuration 

J. Goree, MSC 

2 

Test Environments 

W. Hoyler, MSC 

3 

Sequence of. Events 

D. Arabian, MSC 

4 

Disassembly Activities 

S. Simpkinson ,MSC 

5 

Origin and.Propogation of Fire 

F. Bailey, MSC 

6 

Historical Data 

J. T. Adams, MSC 

7 

Test Procedures Review 

D. Nichols, KSC 

8 

Materials Review 

W. Bland, MSC 

9 

Design Reviews 

R. Williams, MSC 

10 

Analysis of Fracture Areas 

P. Glynn, MSC 

11 

Medical Analysis 

G. Kelly, MSC 

12 

Witness Statements 

N. Vaughn, MSC 

13 

Ground Emergency Provisions Review 

G. Page, KSC 

14 

Security of Operations 

C. Buckley, KSC 

15 

Board Administrative Procedures 

E. Mathews, KSC 

16 

Special Tests 

G. Stoops. MSC 

17 

Final Board Report 

Lt. Col. K. H. 

Hinchman, USAF 

18 

Integration Analysis 

A. Mardel , MSC 

19 

Safety of Investigation Operations 

J. Atkins, KSC 

20 

In Flight Fire Emergency Provisions Review 

Capt. J. Lovell, MSC 

21 

Service Module Disposition 

C. A. Chauvin. KSC 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 13, 1967 


Administrative Procedure Number 7, Revision A 


SUBJECT: 

PURPOSE: 

POLICY: 


Handling of Sensitive and Non- Sensitive Information and Material Under the 
Jurisdiction of the Apollo -B1 Review Board. 

Information and Material Sensitivity Controls for Apollo 201 Review Board 

1 All information, data, hardware, etc. related to the Rex tew is considered sensitive 
until one of the following has made an analysis of the information or material and made 
a determination that it is. not sensitive: Chairman of the Board, Board Members 

(within the areas fa which the member is.acting as monitor) and Panel Chairmen 
(in the areas in which they are cognizant). 

o. Until analysis and contrary determination, unclassified sensitive ^ latt ' d 

the Apollo 201 Review Board will Ini treated as if it were classified CONHliEMlAL. 

S. Apollo 201 Review Board material classified as SECRET or CONFIBEN llAl. by 
the Apollo or Saturn Security Classification C.uide must be first handled according to 
NASA Security Directives and then according to Board policies. 

i All Apollo 201 Review Board infoi illation, material, etc., whether classified or 
unclassified, sensitive or non- sensitive, will be released (a) only to persons autho- 
rized access lot official Board purposes, or (b) following the Board's decision that 
the material is no longer needed for Board purposes, at which time the material will 
revert to its normal status. 

nmsmoss l. Sensi.iv,- Mam,,! C.lamifW « rn.los.ifW .nlo.mal.oi. or ...al.'.ial »«.«., r, lo 
DU IN1110NS. I whi ,. h , s como.ninn .!><' A.h.Uo acc.l.m. 


o. Poisons Authorized Access to Board Information and Material. 

a. Sr nsitive - Classified: At cess will be gi anted to those appropriately cleared 
and essential Government and c online tot personnel who have been authorized >v 
the Review Board Procedures. 


b. Non -Sensitive -l ml assified: \s in a 

be floated. 


above, except these personnel need not 


Secure Area: An area where sensitive, cl 
housed or stored in approved contnnmsoi is 
cleared personnel will be categorized as a S» 


assified ot unclassified, mateiia. is 
under continuous control by cognizant, 
-cute Area. 
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PROCEDURE: L Storage 


a. Sensitive • All unclassified or classified sensitive Board information or material 
will be stored in a "Secure Area.** 

b. Non • Sensitive: All unclassified, non- sensitive Board information or material 
may be stored in the manner normal for official Government material, or as estab- 
lished by other Board Procedures. 

2. Access to and Removal of Sensitive Information 

Material. Access to sensitive material and removal of sensitive material from a Secure 
Area will be in accordance with administrative procedures approved by the Chairman of 
the Board. 

3. Regrading. Sensitive lntornuition or material will.be regraded from sensitive to non- 
sensitive only by the authority of those persons indicated in paragraph 1, 

Policy. Sensitive information or material will be regraded to CONFIDENTIAL or 
.SECRET only by the authotitv of the Chairman of the Board. 

4. Marking of Information or Material 

a. Non • Sensitive . All non * Sensitive Board information or material will be unmarked, 
unless classified and marked, originally. 

b. Sensitive. 

(H General All sensitive Board information or material, when removed from a . 
Secure Atca. will be identified by use of the Apollo 201 Re\ iew Board Material 
Cover Sheet or stamp as follows: 

APOLLO 201 
REVIEW BOARD 
MATERIAL 

Note: The tormei cover sheet marked "Eoi the Lse of Apollo 201 Board 
Investigation Onl>” may be used until the supplv is fAliausted. 

CD Printed oi Written Information * All raateitui of tins t\ pe related t ' Review 
Board at t i\ ities whit h is susi eptible to the set tire fastening of a cover sheet 
need o«n> be identified hs the cover sheet in 3a above. Material not suscep- 
tible to sec me cover sheet fastening should be plninh and < onspicuotislv 
stamped once on each page, 

t.'D Photographs. Films. Min oi rims. 

yd) Negatives • I he envelope will he maiked. 
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(b) Slides and Transparencies - The margin will be stamped. 

(c) Still Prints - If the quality of the prints will not be reduced, they will be 
stamped on the lower front of the print. Otherwise, they will be stamped on 
the back. 

(d) Polaroid Prints • As in (c) above. 

(e) Microfilm Mounted on IBM Cards • Stamped on front of card. 

(f) Motion Picture Film « Reels and reel containers will be individually 
stamped. Take - up reels will be stamped, unless film is immediately trans- 
ferred to the original reel following projection. 

(4) Magnetic Tapes • The cabinets in which tapes are stored will have cover 
sheets affixed prominently on the exterior. As tapes are removed for use, the 
shipping container and the reel will be marked on. the labels with the stamp. 

(5) Hardware - Parts Tag (KSC Form 4 - 8 (7/65)) if attached to the hardware 
will be stamped appropriately on reserve side. Hardware without parts tag will 
be otherwise tagged and the tag stamped appropriately. 

Note: Extreme care must be utilized in properly identifying and marking 
sensitive information or material lest it fall into the non- sensitive 
category by merely onitting marking. 

5. Transmitting Apollo 204 Review Board Information and Material. 


a. Sensitive 

(1) External • Apollo 204 Review Board information and material must be trans- 
mitted by registered or certified l\S. mail. If hand -carried, it will be securely 
packaged, and cleared couriers will be used. 

(2) Internal • Local mail delivery will require the use of cleared couriers and 
sealed containers. 

Note: Classified • sensitive material will be handled as indicated in Paragraph 
8. Policy, Paragraph 7. Procedure, and NASA Security Directives. 

b. Non -Sensitive. This information and material may be transmitted in the manner 
normal for official Government material, unless otherwise specified by Board 
policies or the sender, or unless classified, when NASA Security Directives pertain. 

Note: This material must be forwarded only to those persons indicated in Para- 
graph 2. Definitions, until released bv the Board. 
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6. Reproduction of Apollo 204 Review Board Information and Material. 

a. Sensitive • In this category, it may be reproduced only by authority of Board 
authorized personnel in areas approved for classified reproduction or on apparatus 
specifically approved for Board use. 

b. Non- Sensitive • If in this category, it may be reptoduced only by authority of 
Board authorized personnel in the manner normal for unclassified reproduction, 
unless otherwise specified by Board policy or the holder 

7. Board Classified Information and Material Records System, 

a. All classified material received by or generated by the Board will be recorded 
within a system established for the Board oy the Ural NA JA Security Office. 

b. All classified material will immediately be reported to the Chairman, Security 
of Operations Panel or his designees who will take steps to assure its proper re- 
cording and subsequent handling. 

8. Destruction of Apollo 2141 Review Board Information or Material. 

a. All Sensitive or Non - Sensitive Unclassified Board information or material 
(including typewriter tape*, carbon paper, notes. etcA which requires destruction 
will be destroyed in devices currently approved for classified destruction, unless 
released by the Board, at which time not mal waste procedures may be used. 

b. All classified Board information or material will be destroyed .by normal classi- 
fied destruction procedures, but only after being proc essed through the Board Clas 
sified Information and Material Record System for c learance of records. 


S Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 


D-15-42 


APOLLO 204 REVIEW BOARD 
FEBRUARY 8. 1967 


Administrative Procedure No. 8 


TITLE: 

SCOPE: 


POLICY: 


Photo Support Service for the Apollo 204 Review Board 

This procedure covers the manner by which photo support is requested, prints are de- 
livered. and negatives and prints are stored in a -Central Film Library " for use by_ 
the Apollo 204 Review Board* 

1 . Only Apollo 204 Review Board members and Task Panel members can authorize a 
request for photo service. For the purpose of this procedure -photo service- means 
the taking of pictures, developing film and printing photographs. 

2 . All photo support requirements will be fulfilled by the KSC Photographic Branch. 

RH- 2, unless specifically authorized by the Review Board. . 

Unless specifically instructed, four sets of color prints will be made during the initial 
processing. 

For reproduction of existing photos, one set will be made unless specified. 

3 . A Central Film Library is available at MS.0 Building, Room 1114. 867 * 2631 » 2632. 
where existing prints are available for review by authorized personnel. 

Prints are arranged in books by spacecraft grid areas, identified on library drawing, by- 
date and time sequence so that any particular spacecraft area may be reviewed in de- 
tail desired. 

Reproduction from existing negatives may be requested at that library. 

All prints released from the Central Film Library will be. logged out to the requesting 
Review Board Member or Task Panel Chairman who will be responsible for maintaining 
proper internal handling and control. 

Before initiating any request for the taking of new pictures, the originator should con- 
tact the Photo Library to assure himself that his areas of interest have not been photo- 
graphed previously. 

All Task Panel Chairmen ate requested to lurnish the library with a list of their per- 
sonnel who will require access for reviewing. photographs. 

4 . Requests for taking pictures should be the requirements of a TPS. 

\n authorized photographs is available at the spacecraft site for taking pictures on 
request, from authorized personnel as required bv the TPS being worked. 
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PROCEDURE: 


For areas where photographers are not continuously available, telephone KSC Photo 
Operations at 867-6240* stating that the requirement is for the Apollo 204 Review 
Board and the location where a photographer is required. 

5 . Before taking any pictures, the photographer must be furnished with the name of 
the requesting Board nr Panel member, Task Panel Number, whether Spacecraft 012 
or Spacecraft 014, the description of each view, the date and time the picture is made, 
and the TPS number and step, number for proper photo identification on his “photo 
caption log”. 

All prints and negative jackets are to be identified as Apollo 201 Review Board. 
Material in accordance with Administrative Procedure No. 7 . 

All prints and negative jackets will be captioned on the back giving the appli< able 
spacecraft, view description, TPS number and step number, the. date and time at which 
the. picture was made, the cognizant Board member or Task Panel number, .and will.be 
serialized with photographic work order number, film pack number, and frame number. 

Negatives will be released only to the Photo Branch, RH- 2 * f° r introduction unless 
specifically requested by the Review Board. 

1 . Requests for taking new pictures: 

a. The requirement for pictures is established by the TPS. 

The requirement should be indicated on the TPS and any particular step requiring 
a picture should include the Task Panel number, or a member’s name as a minimum 
information. 

b. Information for the photographer's photo caption log may be given verbally but 
is required. 

c. The responsible on site person should give verbal instruction to the photo- 
grapher regarding particular views required and the time sequence involved to 
satisfy the requirements of the TPS. 

2 - Delivery. of Photo Material: 

a. After the required pictures have been taken. KSC Photographic Branch. RH-2- 
personnel will carry the film to their photo labs for processing in order ot arrival 
by film pack number. 

b. Four sets of color prints will be made. 

c. After processing, the Photographic Branch, dH * 2* will prepare the photo 
material in a sealed envelope identifying the package as Apollo 264 Review Board 
Material. 
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d. The Photographic Branch will then contact the Apollo 204 Review Board 
Central Film Library at the MSO Building, Room 1114. telephone 867*2631. 

2632. and request that the authorized Photo Courier pick up the package and 
carry it to the Central Film Library for proper disposition. 

e. The library will contact the Photo Courier at 867* 5628; delivery to be made 
to the Central Film Library. 

f. After arrival at the Central Film Library, disposition will be as follows: 

(1) One set of prints will be logged out and carried to the requesting Review 
Board Members or Task Panel Chairman's mail box in the MSO Buildingj 

(2) One set of prints will be sent to Mr. J. Lobb, PK-2, MSC, Houston. 

(3) One set of prints will be filed at the Central Film Library numerically by 
negative number and will be available for release to authorized personnel. - 

(4) One set of prinls will be permanently filed by spacecraft grid area and 
subject description into appropriately identified books which will be available 
for review in the library by authorized personnel. 

( 5 ) All negatives will be filed numerically by negative number at the library 
for future reproduction use. . 

3. Requests for Reproduction of Prints: 

a. When it is determined that additional copies of existing prints are required, the 
file copy may be released. 

b. If a file copy will not meet the requirement, the librarian will prepare a work 
order listing the negative numbers, whether color is required, size of print, quantity 
of prints, and the name of the authorized person. 

NOTE: Since there may be a considerable number of different prints available 
for a particular spacecraft zone, careful selection of the individual 
prints from the library file will provide faster service and be les^ costly. 

c. The librarian will prepare the required negatives and a copy of the work order 
in a sealed envelope marked 4 4 Apollo 201 Review Board Material**. 

d. The librarian will then contact the Photo Courier at 867*5628 and request that 
the package be carried to the Photographic Branch who will fulfill the request. 

e. After processing, the Photo Branch will prepare, the package and have delivery 
made to the Central Film Library as previously described. 

f. The librarian will distributethc prints to the appropriate Review Board members 
or Task Panel Chairman’s mail box and will file the negatives. 

S — Dr. Floyd L. Thompson, Chairman 
Apollo 201 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


Administrative Procedure No. 9 

TITLE: Transcribing Apollo 204 Review Board Proceedings. 

SCOPE: This procedure covers the recording, transcription, review and distribution of Apollo 

204 Review Board Procedures for record in the Review Board Meeting Room, MSOB. 

POLICY: The proceedings for record of the Apollo 204 Review Board shall be recorded and 

provided in written form for Review Board use. 

PROCEDURES: 1. Upon statement by the Chairman of the Apollo 204 Review Board that the Board 
actions, testimony, findings, etc., will be stated for record, communications person- 
nel will cue the 1/4 inch magnetic tape voice recorder. The resulting tape is de- 
signated the Master Tape. 

2* The recorded material will be reproduced, one copy only, onto 4 -inch IBM tape 
by the communications personnel. 

3. The Master Tape and the 4 - inch IBM tape will be delivered to the Secretarial 
Support Room, (‘Room No. 1805) MSOB by the communications personnel. 

4. The 4- inch IBM tape will be logged by Secretarial Support personnel with a ref • . 
erence to the Master Tape. 

5. The individual 4 • inch IBM tapes will be transcribed by the Secretarial Pool into 
a series of first drafts. 

6. The first drafts and the Master Tape will be delivered by the Secretarial Pool to 
the selected technical personnel for review and correction, and returned to the 
Secretarial Pool. 

7. The Master Tape will be delivered to Task Panel 17, Final Board Report Panel. 
Room 1806, MSOB, for storage. 

8- The Secretarial Pool will prepare a second draft of the combined corrected 
transcripts foe one day's proceedings and will distribute them to the Apollo 201 
Review Board Members and the Board Counsel. 

9. After the lapse of 24 hours from receipt by the Board Menfcersand Counsel all 
comments /corrections which may be received by the Secretariat from the Board mem- 
bers will bo incorporated into a final copy for record by the Secretariat. 

10- The final copy will be reproduced and copies placed in appropriate covers for the 
Board Members and Counsel. The original will be delivered to Task Panel No. 17, 
Final Board Report Panel, for filing. 

S Dr. Floyd L. Thompson. Chairman 
Apollo 20 \ Review Board 


APOLLO 204 REVIEW BOARD 
FEBRUARY 21, 1967 


Administrative Procedure No. 10, Revision A 


SCOPE: 


POLICY: 


TITLE: Control of Data and Documents 

COPE: This procedure covers the control of all documentation and data relative to AS-204 

Space Vehicle and associated GSE data. 

>01 ICY- 1 Original copies of all data to include specifications, inspection data, test pro - 

" cedures, test data, drawings relative to all parts, subsystems, and modules in Space 

Vehicle AS •‘>04 and associated GSE prior to 0600 January 27- 1967. shall be impound- 
ed. Access "to these data or copies of this data shall not be further restricted than that 
necessary for normal program control. 

2 Original copies of all data to include inspection data, test procedures, test data, 
tapes, etc., relative to the AS-204 space vehicle and associated GSE after 0600 
lanuary,27, 1967, no matter where recorded, as well asduplicates of such data Shal 
be impounded. Access to such data as well as duplicates of such data will be re • 
stricted to authorized personnel as included in Attachment 1 or their designees as 
specified in writing. 

3 . For purposes of this instruction, impounding means assuring security of such data 
from alteration or destruction. 

4 . No release of Such information to public sources shall be made without specific 
approval of the Review Board Chairman. 

PROCEDURE: 1. Data will be impounded in areas as follows: 

a. Room 3344, MSO Building (Review Room 3343) 

b. Rooms 2720-21, MSO Building 

c. SCO Tape Library, Room 4410, MSO Building 

d. Flight Crew System Lab, Room 3724. MSO Building 

e. Complex 37 A AGCS - (Launch Vehicle Data) 

f. Room 240, Central Instrumentation Facility (CIF) 

o A NASA Security Guard will be posted at the entrance of each impounded area as 
noted above, except Room 4410. and Room 240, CIF, on a 24 -hour basis and shall 
allow authorized personnel as indicated in Attachment 1 or their designees in writing 
to have access to impounded area. (Procedures for Room 4410 and Room 240, CIF, 
arc provided in paragraphs 4 and 6 below, rcspecti\el> .) 
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3. Control of documentation and data contained in Room 3344, MSO Building, will be 
as follows: 

a. Room 3343 will be used for review of documents contained in 3344. 

b. Access to 3344 shall be restricted to people actually assigned to Spacecraft 
012 impounded record control. A list of these personnel will be forwarded from 
the Task Pan£l No. 6 Chairman to NASA Security. 

c. Access to Room 3343 shall be as specified in paragraph 2 above. . 

d. Removal of original documents from Room 3344 is not authorized without prior 
approval from the Apollo 204 Review Board (Mr. Geer or his alternate) except to 
Room 3343 for review. Reproduction of documents located in Room 3344 is autho- 
rized for persons having access but shall be accomplished by personnel located in 
Room 3344. 

4. Control of documentation and data as contained in Room 4410 will be as follows: 

a. Data tapes for Spacecraft 01 2 shall be stored in locked/sealed cabinets. No 
cabinet containing Spacecraft 012 tapes may be opened unless NASA Quality Con- 
trol personnel are present when the seal is broken. 

b. Original data tapes for Spacecraft 012 may only be withdrawn from the SCO Data 
Handling Facility to make a duplicate copy. 

c. At the time that the original request is received, Data Handling personnel shall 
first check to make sure that a duplicate copy has not previously been made before 
releasing the original copy of data tapes. 

d. Original and duplicate copies of Spacecraft 012 tape may be withdrawn from SCO 
Data Handling Facility only when authorized by an A VO signed by J. H. Lane or 

J. H. Weisner, H. N. French, D. E. Perreton, D, E. New, or F. R. Schilling. 

5. Control of Documentation and Data contained in Rooms 2720, 2721, 3724 of the MSO 
Building, and Complex 37, Pad A, will be as follows: 

a. Removal of original documents is not authorized without prior approval from the 
Apollo 204 Review Board (Mr. Geer or his alternate). 

b. Access shall be as specified in paragraph 2 above. In addition, it is anticipated 
that Launch Vehicle Operations will require access to the Complex 37, Pad A, data. An 
LVO access list will be forward ed to NASA KSC Security by the NASA Launch Vehicle 
Test Conductors office (853 - 9917) which is designated as the cognizant Launch Ve- 
hicle Operations Office. 

6 . Control of documentation and data located in Room 240 of the CIF will be as follows: 

a. The control of tapes and data in this room, which pertains to AS -204, is the re- 
sponsibility of the KSC Data Office (Mr. Jelen). 
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b The KSC Data Office will not reproduce data pertaining to AS • 204 unless auth • 
orized by the Launch Vehicle Test Conductor’s Office (Mr. J. Kelly Or his alter- 
nate), and/or the Spacecraft Test Conductor’s Office (Mr. J. H. Lane or his alter- 
nate). 


/S/ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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Administrative Procedure No. 11 


APOLLO 204 REVIEW BOARD 
FEBRUARY 11, 1967 





TITLE: 


Categorization and Control of AS -204 Material Required to Support the AS- 204 
Review Board 


SCOPE: 


POLICY: 


This procedure defines the various categories of material associated with the 
AS -204 incident and establishes controls for the reclassification and/or release 
of such material by the board. Material as used in this procedure includes com- 
ponents and sample material removed from S/C 012; spacecraft GSE, launch ve- 
hicle and its associate 6SE; support equipment and facilities. 

1 . The following direction relative to the release of impounded material from 
Apollo 204 Review Board control has been established by the Board as quoted 
from the Board. action summary list. All material released by actions of the Board 
previous to 11 Feb. 1966, have been placed into Category C. 

GSE, STE AND FACILITY EQUIPMENT ON LAUNCH COMPLEX 34 

Equipment of this type not utilized for checkout or servicing oh Spacecraft 012 and 
the AS -204 launch- vehicle on Pad 34 should be released for normal operation. 


All equipment of this type utilized prior-to plugs in and removed prior to plugs • in 
which is still in complex area should be statused in terms of configuration and re- 
leased for further use. 

All equipment of this type used during plugs -in or later will require board approval. 

GSE, STE AND FACILITY EQUIPMENT OUTSIDE OF LAUNCH COMPLEX 34 

All equipment of this type utilized in buildup prior to arrival at Launch Complex 34 
of S/C 012 should be released for further use. 

All servicing equipment of this type utilized prior to arrival of S/C 012 at L/C 34 
should be checked for configuration status and fluids Sampled for future records. 
Equipment then should be released for usage. 

2. All material associated with the AS -204 incident will be classified as follows: 

Category A • Material which may have a significant influence or bearing on the re- 
sults or findings of the Apollo 204 Review Board. This material is considered 
highly relevant and is to be maintained under rigid control. 


Category B - All material other than Category A which is considered relevant to 
the Apollo 204 Review Board investigation. 

Category C • Material released from Board jurisdiction, 
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3. All category A material will be maintained under the control of the Apollo 204 
Review Board through the Panel Coordination Committee and the appropriate Panel 
Chairmen. All work accomplished on Category A will be by the use of the Test 
Preparation Sheet (TPS) (Reference Apollo 204 Administrative Procedure 18). 

4. Category B material will bedocumented as to the configuration at the time of the 
incident and maintained under the control of the cognizant program or line organization. 

5. The determination of the category and release of any material currently under 
impoundment in support of the AS *204 investigation is a responsibility of the Apollo 
204 Review Board. The attached form, Apollo 204 Review Board Material Release 
Record (MRR), is to be used by organizations desiring to release or reclassify any 
material presently under impoundment by the Apollo 204 Review Board. Instructions 
pertaining to this form are covered in the procedures section below. 

6- Category A material which must be sent off -site for testing, analysis or other 
reasons to satisfy requirements of the review, will be accompanied by a representa- 
tive (witness) designated by the Board unless otherwise specified by the . Board. Ap- 
propriate quality control and contractor personnel may also accompany the Board’s 
representative. In addition, at the discretion of the Board, Category A material which 
will betested on-site will be accompanied by a Board - appointed representative. 
Category B material sent off -site need not be accompanied by a Board - appointed re- 
presentative. 

7. All Category A material which requires testing and/or analysis either on* site or . 
at a location other than KSC will be processed in accordance with Apollo 201 Review 
Board Administrative Procedure 5b. 

PROCEDURE: 1. Completion of the MRR - The MRR will be completed as follows: 

Item No. • To be filled in by the Panel Coordination Committee of the Apollo 204 
Review Board 

Description * Include a brief desciiption of the item to be reclassified by the Board. 

Relevance to Accident - Include justification for reclassification action to include 
why the reclassification of the equipment will not affect the final board findings. 

Constraint Prior to Release - To he filled in by the Panel Coordination Committee. 

Current Category • If equipment has not been released from the Board by some 
previous action the current category is ' W\ 

Desired Category - Include desired category based on definitions of categories as 
specified in Paragraph 2 above. 

Board Approval • To be filled in bv the Board. 
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2. Flow of the MRR 


a. The MRR will be filled in by the individual or organization desiring to reclas- 
sify or release equipment currently under impoundments The forms can be obtained 
from the DLO Test Supervisor's Office (Room 2121 » MSOB • Phone 867-6230) or 
Apollo Review. Board Administrative Procedures Office (Room 1842, MSOB * Phone 
867-6706). 

b. For material located in all areas except the Pyrotechnic Installation Building 
(P1B) area, the completed form will be submitted to the Director of Launch Opera- 
tions (DLO) Test Supervisor's office. For material located in the PIB area, the 
completed forms will b£ forwarded to a Panel 4 member. 

c. The DLO Test Supervisor or the Panel 4 Chairman as appropriate will submit 
the form to the-Panei Coordination Committee fa review and presentation to the 
Board. 

d. The Board decision will be relayed through the DLO Test Supervisor's office 
or the Panel 4 Chairman as appropriate to the affected individual or aganization. 


''S/ Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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BOARD rlATERIAL RELfASt RECORD 















APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


Administrative Procedure No. 12 

TITLE' Access to Apollo 204 Review Board Office 

croPF.- This procedure covers access control to the Apollo 204 Review Board Office Room 

SCOPE. P MS0 Building. KSC, for the period of time that this space ts assigned to the 

Review Board. 

POLICY: 1 • Access to the Apollo 204 Review Board Office, Room .1814, MSO Building, shall 

be limited to the following personnel: 

a. Personnel treating the special Apollo 204 Re.icw Board badges toned lin ac ■■ 
cordance trilh Administrative Procedure No. 1 (Access to the Apollo .04 Review 
Board Meeting Room"). 

b. Other personnel approved by occupants of the Apollo 204 Review Board Office, .. 
exclusive of secretaries. 

2. Access will be controlled on. a full • time basis by a security guard. 

PROCEDURES: 1 . Personnel will clear through the security guard prior to entering Room 1814. MSO 
Building. 

a. Personnel displaying an Apollo 204 Review Board badge with green or yellow 
stripes may enter and leave Room 1814 as requited. 

b Non * budged personnel desiring to visit occupants of Room 1814 will indicate 
the name of the occupant to the security guard. Contact will be made with the 
occupant's office and if approved, the security guard Will permit access. Logging 
in and out is not required. 

c. Secretarial support personnel will be permitted access into Room 18 U P^r secre^ 
tatial access list. Changes to the secretarial access list may be made by Mr. Dav 
Allen or his designated representative. 


S Dr. Floyd L. Thompson 

Chairman 

Apollo 201 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 6 # 1967 


Administrative Procedure No. IS, Rev. A. 

TITLE: Preparation of Apollo 204 Review Board Meeting Agenda 

1. Not later than 8:00 pun. each day, all items desired to be proposed by Board members 
for inclusion on the following day’s agenda should be given in writing to the Secretariat, 
Attn: Ernest Swicda. MSO Building, Room 1814. telephone 

2. The Secretariat will obtain approval or modification from the Board Chairman or his 
approved representative tor this purpose and have the published list of agenda items 
prior to the next scheduled meeting. 

S. In the event there is a modification to or deletion of any item, the Secretariat will so 
advise the concerned Board member as soon as possible. 

4. Distribution to the Board membeis and other appropriate personnel will he accom- 
plished on an expedited basis. . 

r>. Items not on the published agenda will not be discussed at the Board meeting without 
approval of the Board Chairman. 


S Dt. Floyd E. Thompson 
Chanman 

Apollo 20 1 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


Administrative Procedure Number 14 
TITLE - Access to Spacecraft 012 

The Pane, Coordination 

SSK * designated relative. 


/s/ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


Administrative Procedure No. 15 

TITLE: Official File for Apollo 204 Review Board 

SCOPE: This procedure covers the accumulation and filing of all documents required for the 

official Apollo 204 Review Board file. 

POLICY: 1. One copy of all Task Panel and Review Board-generated data shall be provided to 

Task Panel No. 17 ^Final Report Panel), except as noted in paragraph 2 below. 

2. The negatives and prints of all photographs made as a part of Review Board or Task . 
Panel acti\ities shall be provided to the Apollo 204 Review Board Film Library for 
disposition in accordance with Administrative Procedure No. S, “Control of Film** 

PROCEDI RES: 1. Each Task Panel Chairman will establish a system of controlling all documents 
generated by his panel in the performance of its functions. (Documents include, but 
are not limited to, letters, memoranda, reports, plans, procedures test preparation 
sheets, logs, statements, and transcripts.) 

2. The Apollo 204 Review Board Secretariat will establish a System of controlling all 
documents generated by the Apollo 204 Review Board. (Documents include, hut are 
not limited to, letters, memoranda,, and transcripts of Board proceedings.) 

3. The original of all data resulting from paragraphs 1 and 2 above, will be provided 
to the receptionist, Task Panel No. 17, Room 1806, MSO Building, by each Task Panel 
Chairman or representative and the Review Board Secretariat as Soon as available. 

4. The Chairman, Task Panel No. 1.7, will establish a system of controlling and filing 
all documents received from other panels and the Review Board Secretariat. The system 
will permit identification of that material which will be included in the final report and 
that material which is supporting or reference data. 

5. Negatives and prints of all photographs made as part of Review Board or Task Panel 
activities will be controlled in accordance with Administrative Procedure. No. 8. 

“Control of Film*’. Negatives will be catalogued and filed by the Apollo 2<M Review 
Board f ilm Library in Room lilt. MSO Building. Prints will he provided to Task 
Panel No. 17 upon written request of the Chairman. Cpon completion of the Review 
Board unesttgution all negatives will be turned o\er to Task Panel No. 17 for inclusion 
in the official file. 


S Dr. Flo\d L. Thompson 
Chairman 

Apollo 261 Ro\icw Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 3, 1967 


Administrative Procedure No. 16 

TITLE: . Coordination Policy for Interviewing Witnesses 

A statement, substantially as follows, will be addressed to each individual called 
before the Panel for Task No. 12 to be interviewed or questioned further: 

We appreciate your coming here to assist us further in this investigation 
in order that the Board may arrive at certain decisions affecting the Apollo 
Program. The answers you may provide may be. a. clue to other matters that 
this Board should look into. 

Before we start the questioning, we want you to understand that your appear- 
ance is on a voluntary basis and that any statements you make will be kept in 
strict confidence. 

If you are able to answer a question, please do so with language you use with 
family and friends. It is not necessary to be formal. 

If you are unable to answer a question, do not hesitate to say so. . 

Now, we may proceed. 

Where the witness called is deemed by the Panel to have furnished important information 
in his original statement. Counsel to the Board and cognizant technical personnel in 
areas to be covered by the interview will be advised beforehand. 

Doubtful cases will be resolved by the Chairman, Task 12 Panel, after consultation with 
cognizant technical personnel and concurrence by Counsel. 


/S/ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 8. 1967 



Administrative Procedure No. 17 

TITLE: Response to Offers of Assistance or Recommendation 

POLICY: Ofters of assistance or recommendation submitted as a result of the Apollo 204 Review 

will be answered by the Chairman, Apollo 204 Review Board. 

PROCEDURES: 1. All messages (letters, telegrams, and telecon notes) received by the Apollo 204 
Review Board rnembers. Task Panel members, other associated personnel, or the 
Secretarial Support Office (Room 1805, MSO Building) which are identified as sugges- 
tions or offers of help pertaining to the task of the Apollo 204 Review Board shall be 
forwarded to Task Panel No. 15, Room 1842, MSO Building. Task Panel No. 15 will 
log all incoming messages and review them for content. 

2. Task Panel No. 15 will prepare replies to all messages for the signature of the 
Chairman, Apollo 204 Review Board, unless they have been properly acknowledged 
by other organizations. Official NASA Apollo 204 Review Board letterhead will be 
used. 

3. Copies of those messages, which, in the opinion of Task Panel No. 15, appear to 
be relevant to the activities of one or more task panels will be sent to those panels 
for consideration. In certain cases, comments or other action may be requested. If 
acceptance of an offer of assistance or if more information is desired,. Task Panel 
No. 15 will be contacted so that arrangements can be made. 


/S / Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
MARCH 9, 1967 


Administrative Procedure No. 18, Revision C 


TITLE: 

SCOPE: 

POLICY: 


Use and Control of Test Preparation Sheets (TPS) 

This procedure covers the plan and control by which AS-204 spacecraft hardware will be 

removed, inspected, analyzed or otherwise modified. 

Lft 11 rSF k rhif 1Udin8 inSPeCtl6n "’ ° n the AS ‘ 204 s P acecr aft hardware and on the space- 
rmL !f t \ ls L onor w j as connected to the spacecraft from the Plugs In Overall Test 
) until after the incident is to be authorized by Test Preparation Sheets (TPS). 

?paL?NoTn en t ° I Perf0rm Work under the c °ntrol of the Medical Analysis Panel 
aonrovsd si 1) lnvol ' lns equipment located in Room 106 of the PIB will require only the 

appro\al signature of a member of the Medical Analysis Panel. . „ £ y " 

% J^v S V 'li tte n? Perf ° rm W ° lk mdet the contro1 of the Disassembly. Activities Panel 
( artel No. 4) will be prepared and signed by the applicable NAA Sv^m p 

e signed bt a member of the Disassembly Activities Panel. Any of these listed 
stgnatutes, escep, that of the TPS water, may be obtained pe, telphone “J^ation. 

p'Jeud" £} ,le “ n,rol 01 <* Module Disposition 


5. Prior to preparation of TPS*s, work plans must be presented to the Anollo 204 
Review Board through the Panel Coordination Committee for appeal! 

a TPS mod I^et^^required 0 The TPSmod COntinuancc of work activity. 

/• Work, examination, testing, or analysis that is to be performed at ksr f 

men. .emoted from the spacer, af, mits, be autncited by a siZetue TPS tSl 

T7J ■ ■' ,oqu ' rcd - resting « analysis that is to be pe, loaned a, sites «her 
PtoceduretsC) 1 y) a " ,l,0 " red and accom ' >lisl " d “ atcotdance with Administrative 

Installation and RemTwTReS^IRR)™" Spart,rraft must be documented on a Parts 

tag A " " q, " Pn,, ’ m “ maUrial " m “'< d <•«" "10 sparer, at, must be tagged „i,b a pa,,. 


10. No task will be initiated until those individuals assigned to accomplish the task 
are thoroughly briefed by the responsible engineer. No disassembly task will be per- 
formed on S/C 012 until the same task has been performed on S/C 014 by the same 
individual, unless specified on the TPS as “not applicable to S/C 014.“ 

11. Proofing tasks on S/C 014 will be worked to a S/C 012 TPS. These need have 
only one NAA and one NASA Systems Engineer signature for this task. Work will be 
authorized by and bought off on a S/C 014 TPS which will state to work the S/C 012 . 
TPS on S/C 014. This TPS will be signed by one NAA and one NASA Systems Engi* 
neer. Either one of the above will sign mod sheets. Any of these listed signatures, 
except that of the writer, may be obtained per telephone conversation. 

12. Access to the spacecraft area will be tightly controlled in accordance with appli- 
cable administrative procedures. 

13. The original of all TPS’S will be provided upon completion to Panel No. 17. 

14. The Apollo Pre-Flight Operations Procedures Manual (APOP) is the reference 
document to be used during all work activity on the spacecraft. When differences 
exist between this procedure and the APOP, this procedure is the ruling document. 

PROCEDURE: 1. Flow of the TPS (includes all TPS’s except those worked by Panel No. 11) 

a. The request for an intended action or work plan will be forwarded to the panel 
coordination committee which will be responsible for obtaining Board approval. 

b. After approval by the Chairman of the Apollo 204 Review Board, the request 
will be forwarded to the Integration Analysis Panel. who will integrate the work into 
the overall S C 012 effort. 

c. The Integration Analysis Panel will direct NAA Engineering to prepare the 
TPS for the task. The TPS will be signed by the responsible NASA and or NAA 
Engineers and or panel and committee members, as appropriate. 

d. A TPS number will be obtained by the originator from the Apollo Tech Data 
Services, Room 3197, MSO Building, telephone 867-5365. 

e. Original will be taken to Room 1432 for reproduction and distribution. Twenty 
(20) copies will be taken to Room 2130 prior to the 8:00 a.m. daily meeting. 

f. Service Engineering will deliver the buy off copy to the appropriate work area. 
Modification sheets added to the original TPS will be called into the Apollo Tech 
Data Services by NAA QC.for their records. 

g. After the completion of the task, NAA Quality Control will hand carrv the 
original completed bought off copy to Room 3341. 

h. QC in Room 3344 will reproduce the completed TPS, place one on file and hand 
carry 20 copies to Room 2130 prior to 8:00 a.m. daily meeting. 

i. Then QC will hand carry the “as worked*’ buy off ropy TPS’s to Task Panel 
No. 17 in Room 1806. 
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2. Work Support (except as performed by Panel No. 11) 

a. Operations Engineering: 

(1) The actual removal, disassembly, and analysis work within the local KSC 
ar£a will be executed through the normal NASA and NAA pad and industrial area 
organizations. 

(2) It is required that NASA KSC-SCO and NAA Operations Engineers be on 
duty at the spacecraft on the Shift and work-week basis specified by the Apollo 
204 Review Board. 

(3) The Operations Engineers have the responsibility to schedule the daily 
spacecraft activity in detail. They also have the authority to stop work on the 
spacecraft when deemed necessary. 

(4) The Operations Engineers are responsible to maintain a spacecraft log, 
which documents all activity on the spacecraft on an hourly basis. A copy of 
the log is to be provided to the DA Panel and is to be updated on a daily basis. 

b. Systems Engineering: 

It is required that NASA and NAA Systems Engineering be on duty for all work 
on their particular system when the work is authorized by a S/C 012 investigation 
or component analysis TPS. Any deviation to this requirement either must be 
documented on the appropriate TPS prior to submittal for authorizing signature or 
authorized by the Chairman of the Disassembly Activity Panel, or his designated, 
representative. 

3. TPS Preparation: 

TPS's will be prepared as follows: (Note: Only paragraphs a, b, and h apply to 
Panel No. 1 1 work.) 

a. A specific and complete statement of the “reason for work M is required on each 
TPS. 

b. The TPS's are to consist of step-by-step work items written in a detailed manner 
that will leave no question as to what is specifically required to be done. 

c. No wire bundle electrical connectors are to he disconnected without specific 
call-out by W/B connector number on the TPS., 

d. All work on the spacecraft is to be accomplished by NAA technicians unless 
otherwise indicated on the TPS. 

e. All work is to be witnessed by NASA KSC- SCO and NAA inspection. In addition, 
it is the responsibility of the Integration Analysis Panel to make sure that the TPS 
includes the necessary requirements for official observers when required. Upon com- 
pletion of each TPS work item, the-item is to be stamped by NASA'S AA Inspection 
indicating completion. 


D-15-6 2 


f. It is required that TPS's which authorize removal of equipment from the space- 
craft while at Complex 34 conclude with the following statement as the last item 
of work: “Transport equipment to the Pyro Installation Building (PIB) for display 
or retention in bonded storage/* 

g. Upon completion of work authorized by a TPS, it is required that a summary 
statement be made on the last TPS mod sheet by the NASA/NAA Systems 
Engineer(s). The summary statement is to include all items of a significant 
nature that were observed during the work activity indicating where follow-up 
action is needed. 

h. When a mod sheet is prepared, a specific and complete statement of the reason 
for the mod sheet is required on each TPS. Also, the TPS mod sheet must autho- 
rize work that is within the intent of the original TPS. 

i. Separate investigation (IV), Material Analysis (MA), Component Analysis (CA) 
TAIR books will be established and all TPS’s associated with spacecraft work, 
including GSE, will be retained in these TAIR books. 

4. Parts Installation and Removal Record (PIRR) (Except Panel No. 11) 

The information noted on the PIRR consists of a part number (if available or appli- 
cable); a description of the equipment or material; and the time and date of removal. 
The parts installation and removal record will be prepared and used as noted in the 
APOP with Quality Control required to buy off all entries. 

5. Parts Tag: 

As stated in paragraph 8 of the policy section above, all material removed from the 
spacecraft must be tagged with a parts tag (KSC Form 4-8) as follows: 

a. The parts tag will be stamped in accordance with Apollo 204 Review Board 
Administrative Procedure #7. 

b. The tag is to be attached to the hardware in such u manner that will not affect 
the condition of the equipment. 

c. The tag is to be attached to the container or bag into which the material is 
placed. 

d. The parts tag is to accompany the equipment or material at all times. 

e. It is required that prior to removal of spacecraft hardware, spacecraft system 
components, disconnect of spacecraft electrical connectors, and disconnect of 
spacecraft plumbing lines, a short length of silver-gray tape be attached across 
the mating line between the hardware to be removed and the adjacent hardware 
remaining in the spacecraft. An indexing line is to be then marked on the tape 
with a black ball-point pen at right angles to, and across, the hardware mating 
line. A number correlating to the spacecraft hardware removal form entry is also 
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to be written on each end of the tape. In order to avoid destruction of valuable 
evidence, it may be necessary to deviate from this procedure. In these cases, a 
mod sheet shall be prepared which states the reasons the procedure Cannot or 
should not be followed, 


/S/ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 7, 1967 


Administrative Procedure No. 19, Revision A 

TITLE: Establishment of the Panel Coordination Committee 

SCOPE: This procedure covers the purpose and activities of the Panel Coordination Committee 

and is applicable to all elements of the Apollo 204 Review Board including Board and 
Panel members. 

POLICY: 1. The Panel Coordination committee is hereby established. The committee shall con* 

sist of the following: 

Mr. John J. Williams, Chairman 
Col. Frank Borman, Member 
Mr. Charles W. Mathews, Member 
Dr. Maxime A. Faget, Member 
Mr. George Jeffs, Member 
Mr. John F. Yardley, Member 
Mr. R. L. Benner, Member 
Mr. John Hodge, Member 
Mr. Ted Sasseen, Member 


2. The purpose of this committee is to coordinate the actions of the constituted panels 
and bring to the attention of the Apollo 204 Review Board those actions requiring spe- 
cific approval of the Board. 

3. All needs for coordination of activities and requirements that the various constituted 
panels and other activities cannot satisfy or resolve by direct action between those in- 
volved should be brought to the immediate attention of the coordination committee. 

4. All requirements to implement activity that comes under the direct control of the 
Board (such as photograph examination, or disassembly of S/C 012 or the use or dispo- 
sition of impounded items) will likewise be brought to the attention of the Panel Coord- 
ination Committee. 

5. A panel Coordination review session will be held daily at 5 p^m. in room 2130 MSOB 
unless otherwise specified. All Panel Chairmen are required to attend. Daily Reports 
are required to be submitted by the Panel Chairman at that time. A daily meeting will 
also be held at 9 a.m. in room 2130. Selected Panel Chairmen will attend by request. 

6. Matters which require attention of the Panel Coordination Committee should be 
addressed to the PaneL Coordination Committee,, room.2130, MSOB'867-6447. 


S Dr. Floyd L. Thompson, Chairman 
Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 24, 1967 


Administrative Procedure No. 20, Revision A 


TITLE: 

SCOPE: 


POLICY: 


Establishment of Apollo 204 Review Board Panels 


This procedure officially documents the Apollo 204 Panels and covers the purpose and 
activities of such panels. This procedure is applicable to all elementsof the Apollo 
201 Review Board. Working panels were established at the beginning of the AS -204 
Review Board investigation and have been in continuous operation. This procedure re' 
vises previous documentation relative to these panels. 

1. Panels will be utilized by the. Apollo 204 Review Board to perform specialized 
tasks as identified by the Board. Each panel will have a Chairman appointed and ap- 
proved by the Review Board and a. Board Monitor to whom the. Panel Chairman is re- 
sponsible. The official list of panels is contained in Attachment 1. 

2. The panels will provide reports of their activities as required by the Review Board 
or the Panel Coordination Committee. 


RESPONSIBILITIES ACTIONS: 

1 . The Apollo 201 Review Board will appoint a Chairman and a Board Monitor fa each 
of the twenty -one (21) Task Panels. New panels may be constituted by action of the 
Review Board to perform additional tasks. Attachment 1 contains the official list. 

2. Each Panel Chairman will serve as a manager to direct and coordinate the activ- 
ities of the Panel within the statement of work prescribed for that Panel as included in 
attachment 1 . 

3. Each panel chairman will report directly to the appropriate Board Monitor and will 
repot t to the Bc«rd. when required, on the progress of work, lie will obtain Board ap- 
proval of work whenever required by other applicable Board Administrative Procedures. 

4. Each Panel Chairman is responsible for recommending membership on the Panel 
which must be approved by the cognizant Board Monitor including any changes thereto. 
The Board Monitor will initial his approval on the list contained in attachment 1. 

?>. Each Panel Chairman is responsible to designate an alternate in case of temporary 
absence. This alternate must be approved by the respective Board Mon it a for each 
Panel. 

6. Panel reports of findings and determinations will be required of 
all panels. These reports will be signed by the Panel Chairmen only and submitted to 
the Board through the appropriate Board Monitors. Board Monitors will insure that 
rnmoiity positions relative to panel reports are brought to the attention of the Board. 


D- 15-66 


Apollo 204 Review Board 
Admin. Procedure No. 20 
February .24, 1967 


7. All final Panel reports submitted to the Board will be in the prescribed format as 
included in attachment 2. Reports from Panel #11 will have limited distribution as 
determined by the Apollo 204 Review Board Chairman. 


/S/ Dr. Floyd L. Thompson 
Chairman . 

Apollo 204 Review Board 


Enclosure 

1 . Apollo 204 Review Board Panels 

2. Outline for Panel Reports 
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ATTACHMENT 1 
APOLLO 204 REVIEW BOARD 
ADMIN. PROCEDURE NO. 20 
FEBRUARY 18, 1967 


APOLLO 204 
REVIEW BOARD 
PANELS 
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PANEL SUMMARY 


NO. 

TITLE 

CHAIRMAN 

BOARD MONITOR 

1 

S/C and.GSE Configuration 

J. Goree, MSC 

J. Williams, KSC 

2 

Test Environments 

W. Hoyler, MSC 

G. White, NASA Hqs 

3 

Sequence of Events 

D. Arabian, MSC 

M. Faget, MSC 

4 

Disassembly Activities 

S. Simpkinson, MSC 

Col. F. Borman, MSC 

5 

Origin Sc Propagation of Fire 

F. Bailey, MSC 

Dr. Van Dolah 

6 

Historical Data 

J. T. Adams, MSC 

G. White, NASA Hqs 

7 

Test Procedures Review 

D. Nichols, KSC 

J. Williams, KSC 

8 

Materials Review 

W. Bland, MSC 

M. Faget, MSC 

9 

Design Reviews 

R. Williams, MSC 

G. White, NASA Hqs 

10 

Analysis of Fracture Areas 

P. Glynn, MSC 

B. Geer. NASA LaRC 

11 

Medical Analysis 

C,. Kelly, MSC 

F. Thompson, NASA 

12 

Witness Statements 

N. Vaughn, MSC 

LaRC 

G, Malley, Counsel 
Col. C. Strang, USAF 

13 

Ground Emergency Provisions 
Review 

G. Page, KSC 

G. Malley, Counsel 
Col. F. Borman, MSC 

14 

Security of Operations 

C. Buckley, KSC 

Col. C. Strang, USAF 

15 

Board Administrative Procedrues 

A. Griffin, KSC 

B. Geer. NASA LaRC 

16 

Special Tests 

G. Stoops, MSC 

M. Faget, MSC 

17 

Final Board Report 

Lt. Col. K. H. Hinchman, 

Col. C. Strang, USAF 

18 

Integration Analysis 

USAF 

A. Mardel, MSC 

M. Faget, MSC 

19 

Safety of Investigation Operations 

J. Atkins 

B. Geer, NASA LaRC 

20 

In Flight Fire Emergency 
Provisions Review 

Capt. J. Lovell 

Col. Borman, MSC 

21 

Service Module Disposition 

W, Petynia 

J. Williams, KSC 
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A POL DO 204 REVIEW BOARD 
PANEL 

Task .No. 1 


Task Title S/C & 3SE Conf lsura tlon 



Task Description: 


Establlcn and document physical configuration of spacecraft and 
GSE Immediately prior to and during fire incident Including equipment 
configuration, switch positions, and non-flight Items In cockpit. By 
deviation, document configuration differences with respect to expected 
launch conf igurat Ion and configurations used In previous testing, 
(Altitude chamber, for example), as pertinent to this problem. To 
a lower level of detail, document configurational difference between 
the spacecraft and other spacecraft as pertinent to this problem. 



Panel Members: 


J . Goree, M SC 

C. Haines, MSC 
R. Larson* NA A-D 

W. Fdson , NAA-KrC 

C. Gay, KCC ' 

Cognisant BnaH Member: J. Wllllamr ^ 
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APOU.O 204 RKVIEW BOARD 
PANEL 


Task Title Test Environments. 


Task Description: 

Provide history of oil test environments encountered by this 
spacecraft on a major assembly total assembly basis which are 
germain to validation of systems from fire hazard standpoint, 
include appropriate qualification testing of systems and sub- 
systems. Particular emphasis snould be placed on qualification 
rests In pure 0? with regard to pressures, temperature, time or 
exposure, and simulation of equipment malfunction. 
deficiencies in this test program related to the subject problem. 
Also, include comoari son wl tlfprevlous tests of appropriate flight, 
house, or boilerplate spacecraft. Any problems encountered related 
to fire hazard shall be documented. 


Room 3^31 


Panel Members: 

w. Hoyler r MSC 
A. Toellcen, NAA-D 

H. Dunham, MSC/GH 
C. Nolen, MSC/GK 


Phone 5^17 


Chairman 


Cognizant Board Member: G. Wnlte 




APOl.l.O 204 REVIEW HOARD 
PANEL 


Task No. 3 

Task .Title Sequence of Event? (anemoly data review) 


Task Description: 

Analvze data obtained immediately prior to and during the 

fire incident e tc ClU Satn cioil^dlepli? 8 ? Ignif leant events as" they 
photography, etc. Data .nouio Ql 'P me hi«torlde of all continuous 

varlat tons shall be compared with those actually obtained. 


Boom 37P1 Phone 6? ? ^ 

Panel Members: 


D . Arabian, MSC Chairman 

A. Tlschler, NAA-D 


H. Creighton, KSC 

W. Eckmeier, NAA-KSC 
U, Jewel. KSC . — 


Cognizant 


Board Member s /u * p, gP t 


r in » gtwi 




APOLLO 204 REVIEW BOARD 
PANEL 


Task No. 



Task Description: 

Develop plans and procedures for progressive disassembly of spacecraft 
for purposes of inspection and failure analysis- Disassembly should be con- 
figured to proceed on a step-by-step basis, in a manner to obtain maximum 
amount of information prior to disturbing evidence. Contents of testing re- 
quirements shall also be considered. Disassembly plans should consider both 
the cockpit and the area outside the pressure hull. Means for cataloglnq 
documentary information within spacecraft and for display of removed Items 
shall be a part of these plans and procedures. 


Room 1?'?5 


Phone 5^97 


Panel Members: 

$. S impkinson, M$C 


P. Han i f in, NAA-D 
J. Moore, NAA-KSC 
$ Beddingf iel d, KSC 


, Chairman 


Cognizant Board Member: f Borman 


D* Grlrtgn, MSC 


H. Shoef 


P. Graf 


R. Reed 


R. Covel 
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APOLLO 204 REVIEW BOARD 
PANEL 


Task No. 


Task Titlr » nd Propagation of fl re_ 


The nature or tne nre. tne 
shall be determined. 


Room 32^ 


Phone 7 } 0^ 


Panel Members: 

j, F. Bailey, WSC 
|. plnkel, LeRC 
T. Horeff, FAA 

J. Cra >9# MSC . — 

Cognisant Roard Member: 


Chairman 


j. Yardley, HAC 
H. Carharts NRl 

J - Leak. CAB 

A« Krupnick 


5 - 







APOLLO 204 REVIEW HOARD 


PANEL 

Task No. 

7 

Task Title_ 

Test Procedures Review 


Task Description: 

Document test, procedures actually employed during day of Incident Indicate 
deviations between planned procedures and those actually used- Determine from 
review potential changes that might alleviate fire hazard condition 
m ;qht provide for unproved reaction or corrective conditions- Review these changes 
with respect to applicability to other test Sites or test conditions- 


Room 2141 Phone *^47 


Panel Members: 

0. Nich ols, KSC , Chairman 

K. Cuzzupoli, NAA-D 
H. Cahill, NAA-KSC 
w. Petynla, MSC 

Cognizant Board Member: ,i, willl^ 


F. Bryan , KSC 

R. Swanson, NAA*D 
J. Wright, NAA-KSC 

H. Luetjen 
0.. Hdi s trtra riM'J > 

A. ’Brooks, MSFC 





APOLLO 204 REVIEW BOARD 
PANEL 


Task No. * 

Task Title Aerials Review 


Task Description: 

Assemble and summarize data and analysis related to flammability of spacecraft 
materials. Results of other programs as well as Apollo shall be considered. Re- 
quirements for additional testing shall be recommended. Review Apollo test condi- 
tions for adequacy. Make recommendations for material or configuration changes 
to alleviate fire hazard. Perform analysis as appropriate to determine overall 
energy balance, correlations with temperature and pressure build-up, etc. 


Room 1 800 Phone 5484 


Panel Members: 



W. Bland, MSC 

, Chairman 

R. Olsen, NAA-0 

A. Busch, K.SC 


E. Welhart, MAC 

Archer, NAA-KSC 


W. Riehl, MSFC 



A. Staklis, MSC 


/\ * 
Cognizant Board Member* K- taget 



APOI.I.O 204 REVIEW BOARD 
PANEL. 


Task No. «> 

Task Title Design Reviews 


Task Description: 

Conduct critical design reviews of systems or subsystems that may be potential 
ignition sources within cockpit or which might provide a combustible condition 
m either normal or failed conditions. Areas such as glycol plumbing configuration 
electrical wiring and its protection, physical and electrical, other potential 
ignition sources such as motors, relays, and corona discharge. Other areas of 
review include egress augmentation and basic cabin atmosphere concept (1 vs. 2 gas). 
Document where applicable pros and cons of design decisions made. Summarize rec- 
ommended changes for corrective action. 


Room 3301 Phone '2 


Pane! Members: 

R_. Williams, M$C > Chairman A. Cohen MSp 


J. McCarthy, NAA-D 

Fred Sanders 

J. Janokaitls, KSC 

R. Pyle, NAA-KSC 

Cognizant I3oard Member: 

G. White, NASA Hq 







Task Description! 

Inspect spacecraft for structural failures resulting from fire. Analyze 
these failures from standpoint of local pressure - temperature levels ,di recti on 
of gas flow, etc. 


. Room 230*3 


Phone 7870 


Panel Members: 
P. Glynn, MSC 
L. Korb, NAA-D. 
R. Johnson, MSC 


Chairman N. Koenig, NASA - *SC 


D. Root, NAA-D 


Cognizant Board Member 
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APOLLO 204 REVIEW BOARD 
PANEL 


Task No. 


Task Title Medical Analysis 



Task Description: 

A summary of medical facts together with appropriate 
wouid^ ana ^ sla would Of interest to the Investigation! ^^ 
would he cause of death, pathological evidence of overpressure, and any* 

aeciL^+ eaS be of technloal v al«e In determining the caua^of 

accident or in establishing corrective action. 


Rooro 3849 


Phone 3541 


Panel Members: 


Ga Kelly, MSC 
A* Harter, KSC 
N. Pincock, KSC 


R. Thompson. PAA 


Chairman 


P. H offman. USAF 

E, Ferguson t Jr.. USAF 
T 4 Spann 


Cognizant Board Member: Dr. Thompson 

G. Mai ley, Counsel 





APOl.l.O 204 REVIEW BOARD 
PAN El. 


Task No. 12 

Task Title Witness Statement^ 


Task Description: 

A. — K A’lAASi.f' ASA SST. iiSSSiS . 

witnesses as well as concolt mom. *' people to conduct the Inter- 

Ot «ko to tnt.rvl<w, MltJ ■« “lo’TSm UWK for 

ar ‘jzszsz s 5 sasvae 

ssstijarsr. =r.f rsar- « -*—■» 

to the main data* 


Room 32?:’ 


Panel Members: 

N s Vaughn, MSC 

J , -0 1 Dbnrte 11 % 

C. McNamara, NAA-KSC 
C. . Nethcrt on, KSC 

Cnghir ant Hoard Member: 


Phone 7**38_ 


, Chairman 


Lt. Col. Ravers, USAF 
H. Blactewood, NASA Hq* 


Col. C . Strang, USAF 

C. Ha! ley. Counsel 




APOLLO 204 REVIEW BOARD 
PANEL 


Task No. 13 

Task Title Ground Emergency Provisions Revl&w 


Task Description: 

This task Involves an orderly review of planned ground emergency procedure* 
relative to their adequacy, ns veil as a review to determine that emergency 
procedures, in fact, exist for all appropriate activities, TMa review 
should concentrate on activity at the launch site, and should include reccxanendations 
to the board for changes In existing procedures aftd for the creation of new 
emergency procedures if deemed necessary* 





APOLLO 204 RKYIKW BOARD 

panbx 


Task No. 

Task Title Security of Operations 


Task Description: 

This group shall review existing security practices for adequacy. This 
includes such things as access control, personnel sign in requirements, 
buddy systems, background investigation requirements, etc. They shall also 
make responsible recommendations to the board on changes to existing 
practices. 


Room 1239 

Phone 2350 


Panel Members: 

C.. Buckley, KSC 

. Chairman R. G.lnes 

Levis 

H. Mainea NASA Hq. 

Vlce-Chalnfian w . Horner 

KSC 

S. EUis, MSFC 

Col.W. Dugan 

USAF 

C. Buckel, MSC 




Col. C. Strang, USAF 




Cognizant Board Member: 



A POL 1.0 204 REVIEW BOARD 
PANEL 


Task No. 15 

Task Title Board Administrative Procedures 


Task Description: 


This group shall establish and documert administrative procedures for 
the hoard to use. This includes activity Such as procedures for the control 
of spacecraft work, logging and filing of exhibits, maintenance of log Of 
board activities, schedulingof meetings, preparation of agenda for board 
meetings, arrangements for secretarial services, reporduction of material, 
etc.. 


Room 1842 


Phone 670 6 


Panel Members: 


A. Griffin, KSC , Chairrhan 


W. Moods E5JL 


0. Huf fines , MSC 


P. Reed, NAA-KSC 


Cognisant Boat**! Member: 


Geef 



l 


1 
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APOLLO 204 UK VIEW BOARD 
PANEL 


Task No. 16 

Task Title Special Testa 


Task Description: 

Thi6 task involves the coordination of desired tests generated by other 
groups into an overall integrated test plan* For example flammability test* 
ing will probably be done at several locations. This group will assure proper 
coordination of this activity. Major tests such as mockups of actual con- 
figuration, boiler plate destructive combustion tests, etc, would he considered 
by this group, and appropriate action recommendations would be made to the 
board. Test results would be collected, reviewed, and edited in a form suitable 
for inclusion In the final report. 


Room. 3^31 Phone 5371 

Panel Members: 

G. Stoops, MSC , Chairman 

J, Jeter, NSC. 

E. Gunn * NAA 

J* Saunders. NASA Hq* 

Cognivant Board Member 




APOLLO 204 REVIEW BOARD 
PANEL 



Task Description: 

This activity involves the organization of the report, the delegation of 
responsibility to other assigned task groups, the review and editing of submitted 
material, and the final preparation of the report. 


Room 1806 


Panel .Members : 


Lt. Col. K.H. Kinchman chairman 


D- 





APOLLO 204 REVIEW BOARD 
PANEL 


Task No. 18 

Task T ttle Integration Analysis 


Task Description: . 

This task involves the review of inputs from all task groups, the correlation 
of all pertinent information, feedback for further study, and the. final technical 
integration of the evidence. 


Roan 2130 • phone 6 ~ 22 


Panel Members: 


A. Mar del* 

MSC > Chairman __ 

S. Jones 

MSC 

D. Levine, 

NAA-D __ 

H. Taylor 

MSC 

R. Pyle 

NAA-MSC 

D. Moyhew 

MSC 

C. Mnr« . KSr 

A. Cohen 

MSC 



J . Lobb 

MSC 

>rni 7 ant Hoard Member: 

L. Walters 

MSC 
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'•isk Title Safety of Investigation Operations. 


Task Description: 

pJSLT SiS ST 

ments are adequately maintained. 



,t. Col. -US' R»vrers, AFHTR 


A POL l .O 204 REVIEW BOARD 
PANEL 


Task No. .20 


Task Title Ift-Fllght Fire Emergency 


Provisions Review 


Task Description: 

w , task involves an orderly review of planned in-flight fire emergency procedures 
and^other^rovisions relative to their adequacy as well as a review to determ ne 
that emergency procedures, in fact, exist for all appropriate activities. This 
review should include recommendations to the board for changes in exie 
procedure s an d other provisions and Cor the creation of new emergency provisions 
if deemed necessary. 


Room 3^31 


Phone obbo 


Panel Members: 

Capt. J. Lovell MSC , Chairman T » Loe . 

Lt. Col. R. Evans MSC N. Shyken > 

J. Swigert, Jr. 

R. Warren _ 

R. Glover 

Cognizant Hoard Member: F, Borman . 






APOl.I.O 204 RKVIKW BOARD 
PAN FI. 


Task No. 21 

Task Title Service Modulo Disposition 


Task Description: 

This task involves the planning and execution of necessary 
sm activity beginning at the time of Board approval for CM de 
mate This task will be performed mainly by appropriate Apollo 
line ' organizational elements in accordance with a Board approval 
plan which identifies the Board requirements for documentat 101 
and control of this activity. 


Panel Members: 

W. W. Pe tyni a t MSC Chairman 

ft. D. Carothers, KSC 
B Haight, NASA-KSC 


Cognizant Boar;! M embe r : J . _ W jl lAam s^ 
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Attachment 2 
Apollo 2 da Review Board 
Admin. Procedure No. 20 
February 18, 1967 


OUTLINE FOR PANEL REPORTS 

This review, as in all accident investigations, will determine a primary or most probable cause 
of the mishap. Once the primary, or most probable cause has been determined, a recommendation as to 
corrective action(s) to prevent a recurrence is then agreed upon. F.ach task panel pursues its course 
of action and submits a report through the Board Monitor to the Review Board with one (1) Copy. This 
report, while it might not relate to the determined primary cause, could be data that exposes contribute 
ing causes to this accident. F.ach panel, be it test environments, historical data, test procedures re- 
view or any other panel has a most important function within the structure of the Apollo 204 Review 
Board. . In addition to determining what caused the accident, a good review board determines what ex- 
isting designs, technical, data, .test procedures, etc., did riot contributeto the mishap. In other words, 
a validation process runs concurrently with the accident investigation as a beneficial .by • product. It 
is conceivable that these task panel reports will be referred to in the future for information as to sys- 
tems operations and/or reliability during adverse conditions. 

Certain task panel reports will provide the basis fot the “Narrative” of the accident, as well 
as the input to the Board for the “Investigation and Analysis” portion of the final report. 

The desired format of the task panel reports is attached. 


FORMAT FOR TASK PANEL REPORT 


Part VII - Apollo 204 Review Board 
Task Panel Report 


Section 


Section 

Section 


A. This is the work statement assigned the panel by the Review Board 
accomplished) 

B. Proceedings (How assigned work statement was accomplished) 

C. . Findings and Determinations 


(Charter of task to be . 




1 . 


Finding: 

No overall evaluation 
Determination: 

It is concluded that . 


(Fact). 

(Assumption; logical conclusion; considered 
opinion, etc.) 


2. Finding: 

Determination! 


Section D. 


Supporting Data 

This section will include identified photographs, if appropriate, 
consultant statements, recitals, copies of data, etc. 


test results, diagrams, 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 19, 1967 


Administrative Proc edure' No. 21 


TITLE: 

SCOPE: 


POLICY: 


Acc ess Control to Service Module Disassembly Area 

This procedure covers acc ess control to the Service Module Disassembly Area 
(herein after called Controlled Areas') located in High Hay of the MSOB. This 
procedure is effective front the time of entry of the Service Module into the Con- 
trolled Areas until release by the Apollo 201 Review Board Chairman. 

1 . In order not to restrict other concurrent operations taking place in the High 
Ray of the MSOB. the Controlled Areas will move as the vehicle is processed 
through the High Bay. The .1 Controlled Areas will be as follows: ( see attach- 

ment). 


CON l ROl.KKI) ARKA NO. 1: Integrated Stand No. l.(Ouiation of control 

will be approximately 2 days). 

b» CON1ROK1 KO ARKA NO. 2: Mi l • 121 Stand (nutation of control will bo 
approximately 1 day). 

c. C.ON 1 ROLKl.n ARKA NO. S: Mi l - IS I Stand (Vehicle will remain on this 

stand until release by Apollo 201 Review Hoard Chairman). 

2- Limited access to the Controlled Areas shall he maintained on a full time basis 
(2*1 hours pet day) by a security monitor. 

S. A log ot all personnel not on the access list that are permitted entry into the 
Controlled Areas will he maintained bv the security monitor. 

•K Persons authorized to sign in visitors and. or add to the access list are noted 
by appreciate asterisk(s) on the list. 

PROCKIMRK: 1. Petsonnel will c lear through the security monitor prior to entering the Controlled 
Area. No special Judging will he provided. 

2- Personnel will enter and leave the Controlled Areas as shown in the attached 
sketch. 


S lb. Floyd K. lhompson 
Chairman 

Apollo 20! Renew Hoard 
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ATTACHMENT 

APOLLO 204 REVIEW BOARD 
ADMINISTRATIVE PROCEDURE NO. 21 
FEBRUARY 19, 1967 





APOLLO 204 REVIEW BOARD 
FEBRUARY 23, 1967 


I 

t 

I 

Administrative Procedure No. 22. 

i 

i TITLE: 

l SCOP K : 

j 

i 
i 

POLICY: 


PROCEDURE: 1. All original and duplicate voice tapes will be impounded in Room 2721 B, \|SOH, 
Phone: SB 7 -6270. 

2. Original tapes will he played back only to make a duplicate. 

3. Playbacks will be bom a duplicate onh . 

1. A duplicate can be made bom an original only when authorized in writing by a 
board member. 

f>. All originals and duplii ales will be maintained m a central tap? library located 
iii Room 272-1H where ret orders will be available tot authorized personnel. . 

(*. Mr. (». I luff ines or his alternate is the central tape library manager and is respon- 
sible for maintaining the tapes in a locked safe and for ensuring that only authorized 
personnel have access to the tapes.- He will sc hedulc and. coordinate playbacks to 
assuie efficient use of tapes a ml tec orders. Hours of the library will normally be 
daily from 8 am to 10.10 p.iii. Airaiigeinents for use of the library at times other than 
normal duty horns i an he made by contacting the manager. 

7. Original tapes i otuatuing the unit* interval 21:20 Z - 21 *$3 Z will be duplicated 
in two parts with tins time interval oi any part thereof being on a separate tape. This 
time interval requires united AS201 Review Board approval to be played back. 

S. Any original mav be duplicated at (he request of an authorized person, but the 
duplicate will he retained m the central tape lilnarv. 

S Dr. Floyd I. Ihompson, (dun nun 
\pollo2tU Review Hoard 


Control of Audio Magnetic Tapes 

This procedure covers the control of all voice transmission recordings relative to 
spacecraft 012 during the Plugs Out Test on January 27. 1 967* 

1. All original and duplicate voice recordings on 1 T* magnetic tape relative to 
S C 012 after 0000. January 27, 1 907 shall be included in this procedure. 

2. Access to these voice tapes as well as duplicates shall be restricted to 
Board Members, Panel Chairmen or their designees as specified in writing. 

1. All tapes will be located in a controlled central tape library. Playback of these 
tapes will he in accordance with the procedure as specified below. 
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APOLLO 204 REVIEW BOARD 
FEBRUARY 25, 1967 


Administrative Procedure No. 23 

TITLE*. Disposition and Storage of Physical Evidence 


wucY = 

r"? r iu "r* ::, la ;r ;S U!i ..... „,«»» ,„.«»« ..» ..«*■. 

u*ln ic .oi,,«a.W. as **,«;*. i. *c f, wcm!.- «**« 

,.ith all iloms. s.si.ns a.id .™»pon™.s sl.....i«R idc.ee ..1 damage want* 
incident of January 27- 

giTES ::;:!^,a.'^.«s.M.«, «« *o «*«ce I, U,.. Boa,... 

such access. * 

o ln th0 event it becomes necessary to remove from the module any item, system or 
component for farther testing, a receipt shall be tendered to the custodian of the 

mince \s a necessary part of any further testing procedures, the road it on of the 
,tem system or component shall be noted: the exact nature ot the test to be pertoinK 

2m wt” .W, .... lime. da... and um.iw shall I- >«.' O* " 

the tt’sl shall be documented and the item, system ot component shall he teturmd U 
the module custodian. l>» receipt of the item, system or component vvit i . :« 

,ation m accordance with tins procedure, the item, system or com, run nt shall . In u 
installed as practicable, in the module, and the documentary results ot he u. t .ha 
e forwarded bv the nuxfule custodian to .he Board's depository at l.angfev Research 
( enter. Hampton. Virgm,.,; Attention: Apollo SHI Records ( ustodian. 

S. Bonded and sealed stor age of the module and its items. systems **!' 
shall be , ontinued for a period of 10 ve.us. unless sooner ordered released front 
storage bv the Board. At the end of a 10 year period of time. Priding no tmtlut sc 
of the module then appears, the module, its items, systems and components shall be 
disposed of tn accordance with the instructions ot the Boat cl. 
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4. During all times the module and its related equipment is in sealed and bonded stor- 
age, efforts shall be maintained to prevent its examination by curiosity seekers and 
others not having a bona fide interest in the module and its equipment. Final dispo- 
sition of the module shall be in accordance with such procedures as to prevent its ex- 
ploitation as a commercial exhibit, or its use as a curiosity. 


/S/ Dr. Floyd L; Thompson, Chairman 
Apollo 204 Review Board 


APOLLO 204 REVIEW BOARD 
MARCH 10, 1947 



Administrative Procedure No. 24 

TITLE: Environmental Control System (ECS) lnvestigatioi 

SCOPE: This procedure is applicable to all elements of the AS 204 Review Board and 

authorizes and initiates an investigation of the Spacecraft 012 Command Module 
ECS. the ECS will be tested, disassembled, and analyzed to the fullest extent 
to determine: 

a. Possible fire initiators 

b. Possible fire propagators 

c. Suitability and. safety of design and fabricated hardware for use in 
S C applications. 

POLICY: 1. This task will be conducted utilizing existing AS 204 Review Board Procedures. 

2. A Board designated agent is herein appointed and is to be supported as required 
by the S C Prime Contractor, the pertinent Subcontractors, KSC - Materials Analysis 
Branch and appropriate quality and support elements. 

3. After approval of pertinent general test plans, the designated Board Agent is re- 
spoils ibleTor the generation, control, and implementation of the detailed plans and 
activities. 

PROCEDURE: L This procedure establishes the S C 012 ECS Investigation Committee and de* 

lineates the Committee's authority. 

2. The ECS Investigation Committee will consist of: 

a. D* Hampton. Chairman (Board Designated Agent) 

b. Robert A. Bruce (Alternate Board Designated Agent) 

c. E. Wright, KSC • ECS 

d. D. Evans. KSC • MAH 

e. W. Hunter, NAA • Downey 

f. E. Griffith. N W F. F. 
g D. Nell, Air Research 
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3. The Board designated Agent will “ a ?hasbee^ definrf for Panel Chair- 

granted the same authority and privileges as has 

man in the existing Administrative Procedures. 

4. Each member of this Committee may. “V ^ with all attempts made 

to the operation. An immediate h cannot be achieved, work will not 

*• Board designated - Agenthas 

tained resolution from higher authority. 

5. MAB will act as Staff advises ia the t«ves.i 8 d,io„ aad C «d«c. sp«ialu«d 
investigations as required. 

6 Air Research will provide and com- 

and disassembly as required on Air Research supp 

ponents. 

Lr« 

REPORTING: f. Peticdiv „ostess tspotts wiU bs B ad. a. pettinen. iatstvafa. 

1 . 4 . 


e • 1 * jae? 




•11 U « nnKlieh^fl 




«1 a + rtf the effort. 


/S/ Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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APOLLO 204 REVIEW BOARD 
MARCH 13, 1967 


Administrative Procedure No. 25 

TITLE: Continuation of Testing in Support of Apollo 204 Review after recess of Board 

SCOPE: This procedure is applicable to all elements of the Apollo 204 Spacecraft Program 

Office, Kennedy Space Center, and Manned Spacecraft Center that require testing 
and analysis of subsystems, components, and materials of Spacecraft 012 command 
module in support of the Apollo 204 investigation. This procedure becomes ef- 
fective when the Apollo 204 Review Board completes its on-site investigation and 
recesses. 

POLICY; The policy and procedures set forth in Administrative Procedures 5, 11, and 23, 

not inconsistent herewith, are applicable. Unless otherwise approved, only non- 
destructive testing is permissable. 

PROCEDURE: 1. When a requirement exists for testing, the custodial agent shall be informed 

thereof. 

2. Laboratory tests and analyses in support of the investigation of the Board will 
be continued by the appropriate Panel or Panels after recess of the Board, and the 
results of such tests shall be incorporated serially in Appendix G of the Final Re- 
port of the Board and appropriate distribution made. 


/S. Dr. Floyd L. Thompson 
Chairman 

Apollo 204 Review Board 
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REPORT OF PANEL 16 
SPECIAL TEST 
TO 

FINAL REPORT OF 
APOLLO 204 REVIEW BOARD 


D-16-1 
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SPECIAL TESTS 

A. TASK ASSIGNMENT 

The Apollo 204 Review Board established the Special Tests Panel, 16. The task assigned for accom- 
plishment by Panel 16 was prescribed as follows: 

This task involves the coordination of desired tests generated by other groups into an overall 
integrated test plan. For example flammability testing will probably be done at several locations. 
This group will assure proper coordination of this activity. Major tests such as mockups of actual 
configuration, boilerplate destructive combustion tests, etc., would be considered by this group. 
Test results would be collected, reviewed, and edited in a form suitable for inclusion in the final 
report. 

B. PANEL ORGANIZATION 

1. MEMBERSHIP 

The assigned task was accomplished by the following members of the Special Tests. Panel: 

Mr. G. J. Stoops, Chairman, Manned Spacecraft Center (M SC), NASA 
Mr. J. D. Jeter, Kennedy Space Center (KSC), NASA 
Mr. J. F. Saunders, Office of Manned Space Flight (OMSF), NASA 
Mr. M. E. Gunn, North American Aviation, Inc., KSC 

2. COGNIZANT BOARD MEMBER: 

Dr. Maxime Faget, Manned Spacecraft Center (MSC), NASA, Board Member, was assigned to 
monitor the Special Tests Panel. 

C. PROCEEDINGS 


1. INVESTIGATION APPROACH: 

a. The request for special tests were generated by Members of the Board, Panel Chairmen, or Panel 
members. It was the responsibility of Panel 16 to review these requests to assure that: 

(1) Test duplication did not exist 

(2) The test was relevant to the AS-204 Review. 

(3) The test would contribute significant and meaningful technical results. 

b. The Special Test Panel was also responsible for: 

(1) Securing appropriate hardware of materials to accomplish the test. 

(2) Proposing the test facility and/or agency to perform the test. 

(3) Scheduling the test. 

(4) Securing the appropriate approval to implement the test. 

(5) Assuring that test data and reports were submitted by the test agency and delivered to the 
requester. 

(6) Maintaining a test status. 

(7) Publishing a periodic test summary and status. 

c. Panel 16 served as a separate Panel from January 31, 1967, through February 23, 1967. The 
Panel was dissolved on February 23, . 1967, and merged with Panel 18. This merger was accom- 
plished to better support the Apollo 204 Review. The work statement of Panel 16 remained virtually 
unchanged and at that time continued as a responsibility of Panel 18. 

2. SUMMARY OF ACTIVITIES: 

a. The accomplishment of the assigned task required that Panel 16 establish a system to receive, 
maintain status of, and implement special testing. A Request for Special Test.(RST) form was 
devised and issued to all Panel Chairmen on February 13, 1967. The purpose of this form was to 
permit the requestor of a special test to do so with minimum effort and maximum speed. The RST 
form also displays the test approval signature, the test location, and the originator. 
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b. Panel 16’s test files were set up using Special Test Number (STN) as the file index and tracking 
number. The RST and the STN are synonymous. All correspondence, data, reports and other 
incidental information was filed by this number. 

c. The Special Test Panel reviewed each test request to establish hardware/ material requirements 
and to determine the test agency or facility who could best accomplish the test. Panel responsibility 
also required that the procurement or shipment of hardware necessary to perform the test be accom- 
plished. The Special Test Panel fulfilled this responsibility through the use of appropriate contractual 
channels. 

d. Panel 16 presented the test request with the recommendation of approval or disapproval to Inte- 
gration Analysis Panel, 18. This recommendation included the proposed test facility, the availability 
of hardware, and the priority of the test relative to other AS- 204 Review testing being done in the 
same facility. 

e. Test approvals were acquired from either the Review Board or Panel 18. Board approval was 
required on all tests which utilized Spacecraft 012 hardware or spares or “one of a kind” hardware 
whose use required control. This assured its availability for AS-204 Review Board usage. Board 
approval was secured through Panel 18 and the Panel Coordinating Committee. All other testing 
was approved by Panel 18 prior to implementation. 

f. Implementation of the test was accomplished by either .a Test Preparation Sheet (TPS) or an 
Apollo Spacecraft Hardware Utilization Request (ASHUR). The latter is described in Apollo 204 
Administrative Procedure Number 5C (Appendix D-15). The TPS was used for defining the test 
requirements and procedures for all Kennedy Space Center (KSC) and Manned Spacecraft .Center 
(MSC) testing. The ASHUR defined the test requirements and was used for all Spacecraft 012 
hardware testing accomplished at any location other than KSC. 

g. Test data and reports resulting from special tests were submitted to Panel 16. Panel 16 distrib- 
uted the test results to the originator for his technical evaluation and subsequent inclusion in his 
final report. Panel 16 was not responsible for performing a technical evaluation of the test data. 
However, it was responsible for assuring that the data and reports were submitted by the test 
organization immediately following completion of the test. A summary of pertinent test evaluations 
resulting from Special Tests is included in the Panel 18 final report. 

h. Panel 16 test files were closed out individually as the tests were completed. Test reports and data 
were distributed, to the test originator. The total file, including originals and working paper, was 
officially transmitted to Panel 17 for filing. 

i. The first test summary was published on February 4, 1967. Starting on February 14, 1967, the 
status summary was published each Tuesday and Thursday and has continued through the Apollo 
204 Review. The Special Test Summary was distributed to each Panel Chairman and the members 
of the Panel Coordinating Committee. 
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D. FINDINGS AND DETERMINATIONS 


This section is not applicable to Panel 16. Technical evaluations of tests were performed and re- 
ported by other Panels. 

E. SUPPORTING DATA 

Enclosure Description 

16-1 Special Test Statistical Summary 

16-2 Special Test Synopsis 
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SPECIAL TEST SUMMARY 


! 

I 

I 

I 
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MARCH 14, 1967 


SPECIAL TEST REQUESTS (TOTAL) 50 

DISAPPROVED 11 

IN PROCESSING 1 

APPROVED 38 

IN TEST (TOTAL) 11 

KSC 9 

MSC 1 

OTHER I 


COMPLETED TESTING (TOTAL) 
RESULTS NOT RECEIVED 
RESULTS RECEIVED 

RESULTS IN PANEL REVIEW 
CLOSED OUT 


7 

20 


8 

12 
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ENCLOSURE 16-1 
D = 16-5 


SPECIAL TEST SYNOPSIS 


\ 


I 

( 


► 
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STN TEST TITLE 
1. TV SIMULATION 


2. CLEANING FLUID SQUEEZE 
BOTTLE ANALYSIS 


3. COBRA CABLE — SPARK 
IGNITION SOURCE 


4. NORTH AMERICAN AVIATION 
MOCK-UP NUMBER 2 SHIPMENT 

5. ONE-HALF SCALE MOCK-UP 
SHIPMENT 

6. S/C 014 SHIPMENT 


EMERGENCY EGRESS TEST 


8. SPECIAL HANDLING 

PROCEDURE - S/C. 012 


9. SPACE SUIT TEST 


10. BECKMAN OXYGEN 

ANALYZER - GAS ANALYSIS 


11. OXYGEN FLOW RATE 
SENSOR TEST 


12. ANALYTICAL STUDY OF 
FLAMMABILITY OF 
MATERIAL IN OXYGEN 








TEST PURPOSE 

Substantiate visual resolution expected from a TV 
monitor system. Test completed on Spacecraft 008 
per TPS V16-002-068, Evaluation by Panel 18. 

Assure that bottle contents had no causitive relation- 
ship to the accident. Analysis per TPS S/C 012-MA* 
003, Evaluation by Panel 18. 

Determine if connecting or disconnecting cobra cable 
could cause spark or ignition. TPS S/C 012-MA-016 
complete. TPS S/C 012 i MA*018 waiting parts. Eval- 
uation by Panel 8. 

Required as a visual reference to support investigation. 
Arrived February 8, 1967 - No evaluation required. 

Required to Depict S/C 012 Cabin Interior. Arrived 
February 8, 1967. No evaluation required. 

Spacecraft 014 required as a practice and procedure 
verification vehicle for S/C 012 disassembly activities 
* Arrived February 1, 1967. No evaluation required. 

Determine force required to break hatch seal at 
various cabin pressures. Test disapproved because of 
hatch redesign. No evaluation required. 

Develop procedure to assure proper handling, testing* 
and disposition of S/C 012 hardware. Administrative 
Procedi : e 5B released, February 8, 1967; revised to 
5C on f iarch 3, 1967. 

Determine response of demand, regulator to various . 
movements of a suited crew member. Completed on 
MSC Poriablc Life Support System (PLSS) console 
per TPS EG44-0120 and TPS EC44-0121. Evaluation 
by Panel 3. 

Determine whether any clue to the cause of the fire 
could be found in the gas analyzers - Completed in 
KSC Materials Analysis Branch (MAB) per TPS 
S/C 012-S/C 007 - Evaluation by Panel 18. 

Attempt to simulate S/C 012 oxygen flow rate data 
by subjecting a spare transducer to varying loads - 
TPS S/C 012-CM-CA 028. Evaluation by Panel 3. 

Provide a basis for a comprehensive fire control pro- 
gram in the spacecraft. Four week study contract 
awarded to Atlantic Research on February 16, 1967. 
Evaluation by Panel 8. 








' 


i 


ENCLOSURE 16-2 
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QUALIFICATION-TYPE 
TEST ON LITHIUM 
HYDROXIDE (LiOH) 
CANISTER 

GAS CHROMATOGRAPH 
CABLE ARCING TEST 


DECOMPOSITION PRODUCTS 
OF. LiOH CANISTER 


GAS CHROMATOGRAPH 
CABLE: WATER/GLYCOL TEST 


CHROMATOGRAPH AND 
ALTERNATING CURRENT 
(AC) BUS SWITCHING 
TEST 

MULTIPLE KEYING TEST 


SMOKE AND FIRE GLOW 
SIMULATION ON TELE- 
VISION MONITOR 


VERIFY PROCEDURES USED 
TO CLEAN CONNECTORS 
EXPOSED TO WATER/GLYCOL 


FLOW MEASUREMENT IN 
SUIT LOOP UNDER VARYING 
CONDITIONS 


SPACECRAFT ELECTRICAL 
TESTS 


GAS CHROMATOGRAPH 
CONNECTOR: TREATED 
VELCRO ARCING TEST 


Determine ability of LiOH canister used during OCP 
FO-K-0021-1 to meet qualification of flight hardware- 
Test Disapproved. Information available to verify that 
canister did not qualify as flight hardware. 

Determine if connector would arc when dropped onto 
a metal surface with power applied. Completed on 
S/C 008 per TPS V16-001-073. Evaluation by Panel 
18. 


Determine the composition of the gases generated 
from the combustion of a LiOH canister. Test re- 
quirements incorporated into Special Test No. 50. 

Determine reaction of powered gas chromatograph 
connector to watcr/glycol vapor and liquid - to be. 
accomplished in KSC-MAB per TPS S/C 012-CM- 
MA-01 6. Evaluation by Panel 18. 

Attempt to determine spacecraft configuration and 
operations which could produce conditions found in 
S/C 012 data accomplished on S/C 008 per TPS 
V16-006-064. Evaluation by Panel 3. 

Attempt to simulate S/C 012 communications anom- 
alies by performing multiple keying operations on 
S/C 008. Test cancelled because of questionable 
value of information that would be obtained. 

Symbolically simulate the accident by providing smoke 
and fire glow as described by witnesses. Test dis- 
approved as providing no meaningful information 
beyond that obtained in the first TV' test. 

Verify adequacy of procedures used to clean connect- 
ors on S/C 012 exposed to water/ glycol. Combined 
with special test No. 33 because of similarity. To be 
accomplished in KSC-MAB. Evaluation by Panel 8. 

Attempt to duplicate high suit flow rates and possible 
suit hose disconnect seen in S/C 012 data - accom- 
plished at N1SC on breadboard per TPS STB-A-167. 
Evaluation by Panel 3. 

Attempt to simulate electrical anomalies indicated on 
S/C 012 data at the time of the accident - accom- 
plished on S/C 008 per TPS V16-001-073. Evaluation 
by Panel 3. 

Determine if energized connector rubbing over V'elcro 
treated with glycol and methyl-cthyl-kdtonc (MEK) 
would cause ignition. Test disapproved as not pro- 
viding meaningful information. 


24. ELECTROSTATIC TEST • 
SPACE SUIT 


25. S/C 012 ATMOSPHERE • 
RELATIVE HUMIDITY 


2(i. \’ENT VALVE OPERATION 


27. GAS CHROMATOGRAPH 
CABLE PROCUREMENT 


28. SUI T FLOW TESTS 


28). ANALYSIS OK S/C 012 

GAS Cl IROMATt X-RAl'l 1 
CABLE 


SO. ANALYSIS OF LIQUID 
FROM QUAD ENGINE 


:U . ANALYSIS OF CONTENTS 
OF GAS MELON 


82. FLAME RA KE OK ETHYLENE 
GLYCOL. WATER MIXTURES 


88. WATER GLYCOL EFFECTS 


Determine electrostatic charge that eah he developed 
by a suited crewman in spacecraft atmospheres. Part 
I • IT’S Pressure Garment Assembly (PGA) 152 com- 
plete • Part 2 - KPS S/C 014-CM 088 pending 
spacecraft availability. Evaluation by Panel 8. 

Calculations of S/C 012 atmosphere relative hu- 
midity entered in Special 1'cst Log because ot its 
potential use. Technical evaluation not required. 

Determine maximum cabin pressure at which vent 
valve fails to operate. Test disapproved because, vent 
valve was not designed for use in over-pressure con- 
ditions. 

Procurement action to assure availability of spare gas 
chromatograph cables for lest usage. Cables received 
February 25, l%7. 

Obtain additional information for evaluation of S/C 
012 suit flow data • test constrained by lack of a 
properly configured spacecraft. To be performed at 
MSC. Evaluation by Panel 8. 

Determine damage to and involvement ot gas chrom 
atograph cable in cause of accident - analysis in 
progress in KSC-MAB per 1 1*S S, C. 012 CMT\ 088. 
MAP report MAB 288-07. Evaluation by Panel 18. 

Analyse liquid Irotn Quad B. Engine No. 8 to deter- 
mine composition ami source - analyzed in KSC-MAB 
per TPS S/C 012 SMMA 001. MAB Report Num- 
ber MAB 282-07. Evaluation bv Panel 18. 

Attempt to gain further information on. contents of 
melon sampler used to analyze suit gases on January 
27, 1007 - analysis performed in KSC-MAB per IPS 
S/C 012-S.C 01.7. MAB Report Number MAB 250 
07. Evaluation by Panel 18. 

Determine concentrations of ethylene glycol / water 
mixtures which could have supported combustion 
on S, G 012. Accomplished in KSC-MAB. Evalu 
lion by Panel 8. 

Determine if procedure used to clean connectors 
exposed to water glycol on S C 01 2 -was adequate, 
and effects upon connectors ot exposure to water, 
glycol to be performed in KSC-MAB. Evaluation 
by Panel 8 
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INERTIAL MEASU REM ENT 
I'NIT (IMU) TEMPERATURE 
CONTROL TEST 

PROCUREMENT OF ENVIRON- 
mf.nt control UNIT (ECU) 
CARLE ASSEMBLIES 


3(» . LiOH CAN l STLR f ES - f 


87. SOOT COMPARATIVE 
ANALYSIS 


88 ANALYZE DEPOSIT 

ON COMMAND PILOT FOOT 
PAN 


8‘). El.ECTHlC.Al. SHORT TEST 


XM.DPLATE LEAK CHECK. 


SPECIAL Ed' WITH LlOll 
CANISTERS 


CARlN RELIEF VALVE AND 
VEN T LINE El OW 


DlFFEEEN FI AL PRESS! 'RE 
(API vs IX HTl.lNC DATA UNIT 
(ODl ) OlMRAL ANCLES 


Determine changes in IMU Hooter ami Rlower current 
as a function of Bus voltage changes, tor correla- 
tion with ST" 012 data - Test cancelled. 

Supplv twenty- five (251 cable assemblies to support 
Special Test No. 33. Twenty-three (2:1) assemblies 
available March 10. 1967; three weeks lead tune 
on remaining two. Evaluation not required. 

Measure temperature and Bow characteristic^ LiOH 
canister same as those used on S/C 012 during OOP 
EO-K -0021-1. 

'Pest Requirements incorporated into Special lest 
No. 50. Evaluation to he made as part of that test. 

Comparative analysis of soot from near cabin relief 
valve inlet and from steam duct to verify cabin relief 
valve operation. To be analyzed in K. SC -MAI) per 
I PS S C 012-CM-MA-008. Evaluation by Panel 10. 

Analyze deposit on Command Pilot's foot pan to 
determine its coiupositiou and aid in determining 
its origin. 

Performed in KSC-MAR per I PS S/C 012-CMM.\- 
007. MAR Report Number MAR M 1 (>< . Evaluation 
by Panel 18. 

Provide data to support investigation of alternating 
current (AC.) anomaly noted on S/C 012 prior to 
the accident. Accomplished on S,C 008 per ■ 
Y-lti 001 088. Evaluation by Panel :l. 

Isolate sources of watei glycol leakage which tnav 
have contributed to the accident, ittehuled an plan 
of action for Hoard Action Hen. 0107. Evaluation 
hy l\iuel 1H 

Obtain accui.uc thermal ami chemical performance 
data on LiOH canister under cotulitions nearly 
identical to S C 012-Requitements incorporated into 
Special Test No r >0 to be evaluated as part of 
that test 

Determine Row characteristics through vent hue with 
vent valve in abort entry mode for cot relation with 
S C. 012 data accomplished on Mochup SMD 2R 
Evaltiation by Panel 10 

Obtain plot of C.DU lumbal Angles at various 
cabin pressures for comparison "ilh K t. 012 ‘lata 
accomplished on S t «k>8 pc El’s VlnOOllW 
Ls ablation bv Panel 10 
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44. CHROMATOGRAPH CABLE 
TEST 

45. WEIGH LiOH CANISTERS 

46. ELECTRICAL SHORT TEST 

47. AC BUS. 2 SHORT ON PHASE A 


48. OCTOPUS CABLE TEST - 
S/C. 008 


49. ELECTRICAL SHORT TEST 


50. LiOH CARTRIDGE TEST 


Reproduce copper flow found on S/C 012 Chroma- , 

tograph Cable following accident. Performed in K.SC- 
MAB per TPS S/C 012-CM-MA-011. MAB Report • 

Number MAB 297-67. Evaluation by Panel 18. 

Determine extent to which canisters had reacted with 
the surrounding atmosphere during storage. Incorpora- 
ted into Special Test No. 50. To be evaluated as part 
of that test. 

Conduct electrical shorting tests on a vehicle configured j 

similar to S/C 012 to obtain information relative to 
cause of ignition. Request withdrawn by originator. 

Provide additional data to support investigation of 
S/C 012 AC anomaly, prior to the accident. Per- 
formed on S/C 008 per TPS V. 16-001 -093. Eval- 
uation by Panel 3. 

Acquire positive data to determine if MDAS would 
evidence anomalies due to short duration grounding 
of direct current (DC) Main Bus B. Authorized per 
ASHUR 012-501 - accomplished on S/C 008 per 
TPS \"1 6- 00 1-093. Evaluation by Panel 3. 

Determine effects of hard shorts on various gage wire 
circuits within the DC systems. Test to be accom- 
plished March 15. 1967, on S/C 008 at MSC. Eval- 
uation by Panel 3. 

Combination of requirements of Special Tests 15, 36. 

41. and 45. To be accomplished in KSC-MAB. Eval- 
uation by Panels 2, 5. 8, 11. and 18. 
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A. TASK ASSIGNMENT 
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The Apollo 204 Review Board established the Final Board Report Panel, 17. The task assigned 
for accomplishment by Panel 17 was prescribed as follows: 

This activity involves the organization of the report, the delegation of responsibility to other 
assigned task groups, the review and editing of submitted material, and the final preparation of 
the Report. 


B. PANEL ORGANIZATION 


1. MEMBERSHIP: 

The assigned task was accomplished by the following members of the Final Report Panel: 

Lt. Col. K. H. Hinchman, U. S. Air Force, Chairman 
Mr. R. D. Smith, Kennedy Space Center (KSC), NASA 
Mr. J. G. Ross, Langley Research Center ( I.aRC). NASA 

2. COGNIZANT BOARD MEMBER. 

Colonel Charles F. Strang. U. S. Air Force, Board Member, was assigned to monitor the Final 
Report Panel. 


C. PROCEEDINGS 

In response to the direction of the Apollo 204. Review Board, the Panel derived detailed objectives. 
These objectives • were: preparation of the Apollo 204 Review Board Final Report; review of Panel 
reports; and the establishment and maintenance of an Apollo 204 Review Board General File. 

1. FINAL REPORT PREPAT YTION: 

The Apollo 204 Review Board immediately recognized the Final Report would serve important 
functions. These functions included: the detailed documentary of the investigation process, the presen- 
tation of the rationale which supports the findings and recommendations; and the presentation of vali- 
dating data used to eliminate specific systems and procedures as possible causative factors. With, these 
functions in mind, the Final Report Panel was designed to document findings, determinations, and 
recommendations for submission to the .Administrator, National Aeronautics and Space Administration 
(NASA). 



To accomplish this objective effectively, it was initially determined that the Final Repot t land 
would establish a system to. insure that every Board proceeding. .Statement, text, analysis, disassembly 
action, etc.. . was documented. Original copies (wherever possible) of each supporting document were 
obtained bv the Panel. Those identified for enclosure in the Final Report were then reviewed, edited, 
and assembled. The Final Report would lose its readability and effectiveness if every document created 
during the review was included in the report proper. Therefore, only those documents, photographs 
and test results considered pertinent to the findings of the Review Board are contained within the 
covers of the Report. All other references arc retained in the General File. Enclosure 17-1 is the outline 
used in the preparation of the Final Report. 


2. PANEL REPORT PREPARATION • APPENDIX D TO THE FINAL REPORT: 

Enclosure 17-2 illustrates the procedures employed in the preparation of the Final Panel Reports. 
Panel Chairmen consulted Panel 17 to obtain detailed requirements for Final Panel Report preparation. 
Format, enclosures, findings and determinations were discussed, and recommended improvements de- 
fined. Each draft of the Panel Reports was edited by Panel 17 and simultaneously, technical reviews 
were made. Copies were prepared and distributed to Board Members. Counsels to the Roard end 
cognizant Panel Chairmen for individual study. The Apollo 204 Review Board, through meetings with 
the Panel Chairmen, reviewed the completeness, coordinated the contents with other Panels, and judged 
the acceptability of the reports. Panel Chairmen advised Panel l. r > of their photographic selections for 
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inclusion in the Hnal Panel Report. Services for the preparation and reproduction of text. Charts, 
drawings, photographs, and binding of the Pinal Report were obtained by the Final Report Panel, 17. 

3. GENERAL FILE: 

The Apollo 204 Review fioard General Files were established in accordance with Review Board 
Administrative Procedure 15. The Final Report is dependent upon this file for much of the supporting 
documentation. Data relative to fire propagation, materials, systems operation at high temperatures, 
system and component testing and validation, etc., are some of the by-products of the review and 
are available in the file. The composition and functions of the Review Board, as well as task assign- 
ments of the Panels, are also available therein. The file system is designed to insure that every item 
entered in the file is reviewed, logged, indexed and cataloged. Major classification is by Panel with spe- 
cific reference data pertaining to the Panel Report filed in the front of each Panel’s file. Test Pre- 
paration Sheets (TPS), prepared for each test, disassembly task, investigation technique, etc., are identi- 
fied by the spacecraft system to which. they apply and are cross indexed by TPS number. 


All Review Board General Sessions were recorded on tapes designated ••original” (Review Board 
Administrative Procedure 9) and arc. in the General File. These tapes were then used in transcribing 
minutes of General Sessions. Verbatim transcripts of these sessions are incorporated in Appendix A along 
with minutes of the Executive Sessions. Edited copies of original tapes were made .and designated ''mas- 
ter”. The editing process removed extraneous information and periods of silence. Other items in the 
General File include photographs, diagrams, T.V. tapes and motion picture films. 

In accordance with the direction of the Administrator, NASA. February 27, 1967, the Final Report 
and General File will be maintained by the Director, Langley Research Center, Langley Station, Vir- 
ginia, for the National Aeronautics and Space Administration, to provide a source of information to 
inquiries and for research projects of the future. 

D. FINDINGS AND DETERMINATIONS 


Not applicable. 


E. SUPPORTING DATA. 

Enclosures 


17-1. Final Report Outline 

17-2 Task Panel Report Flow Chart 
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FINAL REPORT OUTLINE 


Letter of Transmittal to Administrator, NASA 
Preface 

Table of Contents 

Part 1 • Purpose and Authority 

a. Narrative of Board History 

b NMI 8621.1 and memoranda of January 28 and February 3, 1967. 

c. Dr. Scafnans letters on appointment of Dr. Van Dolah; letters on deletion of Dr. Long and 
Nlr. Jeffs. 

Part 2 Biographical background on each board member .and Counsel to the Board. 


Plft a. Organization Letter from Board Chairman on appointments of Representatives. Consultants. 

Liaison to the Board ind Task Paneb. . 

b. Procedures • Explanation of how Board functions, i.e.. daily General and Executive Sessions. 
Task Panel participation, decisions and requests for Panel accomplishments enacted in Executive 
Session. 

c. Summary df Activities * Record of Board proceedings. 

d. Spacecraft and data custodial responsibilities 

e. Interim Reports from Deputy Administrator, NASA to the Administrator. NASA 
Part 4 • History of Accident 

a. Background of Spacecraft 012 together with description of test objectives and sequences up to 

start of T-10 hold. . 

b. Time line from .T-10 hold through medical determination of death (summarize events as they 

occurred). 

Part 5 - Investigation and Analysis — a detailed descriptive narrative of the investigation which provides 
ah analysis of the causes or probable causes. 

Part 6 Findings. Determi nations. Recommendations 


Appendices, 

a. Board Minutes. 

b. Witness statements (with releases). 

c. Apollo Operation* Handbook, dated 12 November 1966 

d. Panel Reports. 

i\ Organization and Management 
f Schedule of Physical Evidence, 
g Addenda and Corrigenda 

Board Files not part of report 
General File. 

I Witness statements not relevant. 

2 . Photographs not used in report 

\ Supplementary analysis and data used in preparation of Report 
4. Working papers 

\ Voice and medical records (filed at MSG). 

(i Correspondence from General Public 
7. Miscellaneous papers 


r 
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